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Manufactured in Argentina 


“DIRECT FROM THE WOOD” 
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Untreated — Soluble in hot Fully Solubilized for rapid 
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METHOD FOR TESTING RESISTANCE OF COLORED 
LEATHER TO BLEEDING 


SCOPE 





1.1 This method is intended for use on finished upper leather for shoes o1 


similat end use, OF the leather article suc h as shoe > hand b: et 


4 







APPARATUS 


2.1. Air-tight oven at 120°F. 






a Fou 2-inch squares of bleache d cotton sheeting AS | M S yecihcation 
1 I 


( 


1) 503-481). This material contains less than 0.5°; sizing and has a thread 


























uint of 186 threads per square inch. 


2.3. Two glass plates 6 inches square and I 8 inch thick 


3. PROCEDURE 


° 3.1. Place the unfinished side of the leather specimen, four inches square, 
on the center of one of the glass plates. Thoroughly soak the four squares of 
cotton sheeting in distilled wate! for hve minutes Stack them on top of 

? each other on the other glass plate. Invert this plate with the cotton cloths, 
and place on top of the other plate holding the le athe r specimen I he cloths 
should line up approximately in the center of the leather specimen Phe 
cloth in immediate contact with the leather is marked #1, the next cloth 
+2, the next +3, and the top cloth #4. Place this entire sandwich in an 
oven at 120°F. for twelve hours (overnight Remove the glass plates and 

individual cloths for discoloration 


observe the 





RESULTS 










4.1 Migration of bleeding. Observe each of the 


and report migration as none, 1, 2, 3, or 4, the numbers indicating the cotton 


four cloths for coloration 


cloth that discoloration has reached by migration. 


4.2 Hue. Note the predominant hue of the colors which bled on each 
cloth. 





4.3 Intensity. Observe only cloth #1 for this purpose. The degrees of 
intensity shall be termed none, slight, moderate, or considerable. 


ALCA Provisional Method, 1957. 
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UA BSM-11 is highly effective in 


controlling the growth of 
microorganisms which digest hide 
substance during processing 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee + Representatives in Most Countries 
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We sell chemical consistency 


How can you produce quality leather at 
lowest cost? It can be done only by estab- 
lishing careful process controls and by using 
consistently dependable tanning materials. 

That’s what DIiamMonp takes care to pro- 
duce. That’s what D1amMonp  sells—con- 
sistently uniform chemical composition. 
Panolin®, fat liquors, bichromate or neu- 
tralizers—each is laboratory controlled at 
every step from raw material to shipped 
product. 

Why not profit now from D1aAmMonp 
quality control in your tanning operations? 
We offer quit k delivery from strategically 


located warehouse stocks, nine convenient 
sales offices, and helpful technical counsel 
from your DIAMOND representative. He's 
trained in leather chemistry and backed by 
DIAMOND’s entire technical staff. Diamonp 
ALKALI Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 


Diamond 
* Chemicals 





DEGREASING and SOAKING ASSISTS 
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DERGON’ O M A 


s a highly concentrated, all-purpose liquid detergent 


* helps dissolve and emulsify animal grease in the soaks 
and in alkaline solutions 


excellent soaking assist for horse-hides and cow-hides, and 
for wetting back sun dried shearling 


SB A. "SO: A RE 
LANITOL” F 


in bating of horse-hides and cow-hides after using Dergon 0 M 
in the soaks, Lanitol F further helps to clean scud and 
grease from bated stock without a loosening effect on the 
leather. Lanitol F powder is mixed directly 

with the powdered bate 
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EMULSER* AC 


helps emulsify animal grease in sheep, goat and pig skins; 
disperses in brine and degreasing solvents 


prevents grease from redepositing on skin surfaces 
comes in paste form 


EMULSER* CL 


similar to Emulser A C, but in liquid form 
particularly adaptable to degreasing of pickled skivers 
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ARKANSAS CO.,INC. AC 
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Geigy products are carried 
in all important tanning centers 


division of Geigy Chemical Corporation 
Saw Mill River Road, Ardsley, New York 


BRANCH a a England: Newton Upper Falls, Mass. 
Charlotte, 1 + Chattanooga + Chicago + Los Angeles 
Pi nosso - ortland, Ore. » Toronto 

In Great Britain: The Geigy Co., Ltd., Manchester 





TV Me 
TTY (SUS 
aT AIG 


EXTRACTS 
PANCREATIC BATES 
FILLERS 
SOLE LEATHER FINISHES 
TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 





XI 


you can't beat our 


SODIUM SULPHIDE 


SODIUM SULPHYDRATE 
FLAKES 


for Unhairing Qualities 


KNOCKDOWN 


your soaking time with our 


SODIUM 
TETRASULPHIDE 


and get more uniform 


anil -- higher yield 


FU eRe 
REDUCTION 
CORPORATION 








2h 2 ee eek ek. ke ee ele ele | 
* 311 008M 


coh Ree ome Pee eRe Le le Mek bel Le) 


PAP lo) eee 
NBOA MIN © SEIIONYW SOT * OOVIIHD * VWOOONVIiVHD 


pL io meeo Bes le) Bee el ee lk il ed 


th OP wr Ae a ne a ee 2 OP wee a) eee Ok -1e hen. m8 Oe 4 Pa 
~~ 


Pree Toit ii te ek ed 


Be Lan ole cacao A 


aOR Lema L LIST 


jdwioid 10f adf{JQ sajJDg Jsaipau 40 JuaUADdaq] an1adag Joo UYIAaT, ANO JID} UOI ISN 
‘SUIULOJSNI pai{s1jDs adnsua 07 SpoyjzaU 18aq ay} pun sakp uadoud ay} JOajas NOK ajay 
171M anlndag JDIUYIAT, OTH 4ayjva] Anok 07 poaddy sazpg ppv pun jsasaqui aj1axa 


111m 40j09 Suyvaddv-aky YAHLADOL TIAM OD UAHLVAT GNV YOTOO 


ee a 





ATLAS 1873 


for softie leather 


TLASOIL 
for sole 
leother 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are ‘household names”—respected ATLASENE 
because they represent the finest of their kind and be aecdl 


for their purposes. fotliquor 


How many of those names do you recognize as "old 


friends?"" How many of the new ones are you familiar 


with? c20 


for chrome 


Atlas, keeping apace of, and frequently leading the - 
way to, new progress in tanning, brings you the 


products best suited to your needs. 


lt is @ fact that when tanners 
ATLAS 
change to Atlas Fatliquors, few $45 
: for whi 
ever change again. distinc 
leather 
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HOOKER CHEMICAL CORPORATION 


909 UNION STREET, NIAGARA FALLS, N. Y 
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ONE OF AMERICA’S FOREMOST MANUFACTURERS, IMPORTERS AND PROCESSORS OF 


TANNING and DYEWOOD EXTRACTS 


This J. S$. YOUNG CO. 101; acre plant in Baltimore, on deep water, has its own dock and railroad facilities—for 
expediting both the receipt of imports from all over the world and the shipment of Tanning and Dyewood Extracts 


to the leather industry everywhere 


Your Source for 
Practically Every Well-Known 
and Reputable Tanning Extract 


Used by the Industry. 


Since 1869 the J.S. Young Co. continuously has been 
serving all branches of the tanning industry. The steady 
growth of this business and of its facilities and services 
attest to the appreciation of the industry for the 
comprehensiveness and thoroughness of our research and 
technical facilities enjoyed by our customers. 


Not only are we importers but we are manufacturers and 
processors of practically every well-known and reputable 
tanning extract and dyewood...to meet the individual 
requirements of both large and small operators... 

for leather, silk, wool and synthetic textiles. 


Always, your dependable source of supply ... prompt delivery 


in any quantity from barrels to tank cars. Besides our plant 
in Baltimore, we maintain special warehouse facilities in 


Peabody, Mass., Chicago, Paterson, N.J., and Gloversville, N.Y. 
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HYPERNIC FROM NICARAGUA 
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te J. S. YOUNG CO. 


2701-2755 Boston St., Baltimore 24, Md 


Complete laboratory facilities and technical advice available 
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ALCOMINE* DIAZO BLACK SL 
CALCO DEVELOPER MTD 


alco Diazo Black SL and Calco Developer MTD have long 
rah -d the tanner with a perfect combination for deep 
black suedes of superior quality. Uniform coverage, 
penetration and development of a rich, full black insure even 
shades after buffing. In addition, there are no adverse effects 


on the tightness of nap, assuring maintenance of beauty. 


For the rough wear of suede shoes, the serviceability of 
suede garments or the high fashion of suede accessories, 
you will find that Calcomine Diazo Black SL and 
Calco Developer MTD will give excellent dye bath 
performance—and produce black suedes that are 


second to none in quality. 


Your Cyanamid Dyes representative can give you full 
information on this combination for developed blacks ... 
or on the many Cyanamid chemicals for 

leather processing and dyeing. 


*Trademark 


AMERICAN CYANAMID COMPANY 
DYES DEPARTMENT 
BOUND BROOK, N. J 





Through new and improved tanning products 


Regulated penetration—key to consistent, high-grade leather— 

is a feature of Socony Mobil’s tanners products; Mobiltan 275, 
Mobiltan A and Mobiltan S. Dramatic proof of this unique Mobiltan 
brand product quality is shown in the photomicrographs below. 
Your Mobil representative has full details on all of Socony Mobil’s 
latest tanning developments. Perhaps he can solve your problem. 


MOBILTAN 275 MOBILTAN A MOBILTAN S 


This carefully compounded fat- As photo shows, this highly sul- Although generally applied as a 


liquor gives excellent results in phonated oil completely pene- “short” fatliquor, Mobiltan S 
ll and pasted leathers. It trate , imparting perma- imparts many qualities of drum 
ast and compatible with nent lubrication to innermost tuffing to leathers. Its ingredi- 
~tannages. Special quali- fibres. It leaves a clear grain free ents and degree of penetration 
ace nourishmen of raw oil and can be used on a are particularly applicable to 

enetration to g v y of skins including soft achieving fullness and roundness 


in chrome upper leathers. 


[Mobil] Finst. choice, with Tanners cimce IS66 


Socony Mobil Oil Company, Inc., Tanners Division, 150 E. 42nd St., N. Y. 17, N. Y. 
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BARKEY IMPORTING CO. and 
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WATTLE ™ 
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ELEPHANT BRAND 
UNICORN BRAND 


KENMOSA BRAND 


Available in solid and 
spray-dried powdered 


“2 -.¥ 
SAS 
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Whatever your needs, 
you can depend on Barkey 


BARKEY is known for 


prompt shipments 

direct from foreign 

ports to any port Car @ 
inthe United States 


or Canada.. 
imany quantity 


to meet your need IMPORTING CO.. INC. 


44 EAST 53rd STREET @ NEW YORK 22, N. Y. 





Standard Model No. 3 


WILEY 
LABORATORY 
MILL 


e on new Portable Stand 
and with Spillage Tray 


4275-R3 with 
4275-F6 and 4275-Z 
For preparation, with minimal loss of 
moisture from heating, of a wide vari- 
ety of materials for analysis. Principal : ; 
advantages of new model: harder cut Furnished with cast aluminum 
ting edges permitting wider range drawer, 28 oz. capacity, for collecting 
of materials including Teflon, poly- sample. 
ethylene resins, titanium scrap, etc.; f 
quieter operation; and baked gray 4275-R3. Wiley Laboratory Mill, Standard 
7 1, a SEE CE Agger Model No. 3, motor driven, mounted on enclosed 
enameland chromium plated finish, ete. 
base, with drawer of cast aluminum. With '/2 h.p. 
As in earlier model, four hardened continuous duty motor, 1725 r.p.m.; starting switch 
steel Knives on revolving snalt work with thermal overload cutout; V-belt, belt guard; 
with snearing action against SIX knives three sieves with openings of “2 mm, | mm and 
bolted into frame. Shearing action of 2 mm diameter. For 115 volts, 60 cycles, single 
cutting edges, between which there is phase, a.c. Without Stand or Tray..... 876.50 


always clearance, minimizes loss ol 4275-F6. Spillage Tray Attachment, for use 
moisture, avoids temperature = rise, with above, consisting of bracket and Stainless 
liquefaction, contamination, etc.; mak- steel tray 23.00 
ing this mill satislactory lor man) 4275-Z. Portable Stand, !0 inches high, for 
materials which cannot be reduced by mounting above Mills. Consisting of rubber insu 
other mechanical means. Ground ma- lated platform 23% inches square, mounted on 
terial Must pass through a sieve dove- ball-bearing, swivel casters with foot-operated 


tailed into frame above receiver. wheel brakes 119.00 


Copy of Bulletin 129 sent upon request. 


ARTHUR H. THOMAS COMPANY 
fessontory rer J More and more laboratories rely on ae Laborator} {pparatus and Reagents 


VINE ST. AT 3RD * PHILADELPHIA SG, PA. 
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REACTIVITY OF KERATIN 


THE REACTIVITY OF KERATIN* 
8B. SPEAKMAN 


Textile Industries 


Leeds, I: ngland 


INTRODUCTION 


There are many interesting analogies between keratin and collagen, but 
the chief reason for discussing the reactivity of keratin before an audience 
of leather chemists is that wool, like leather, 1s encountering increasingly 
severe competition from an expanding range of synthetic products. The 
extent of the competition will be evident from the fact that in 1954 the world 
production of rayon in both continuous flament and staple fiber form was 
roughly double the world production of wool, while the production of syn- 
thetic fHbers, such as nylon, ““Tervlene’, and Orlon, which was negligible 
before the second world War, Was alre ady one -sixth of the world production 


ot wool. 


Such a rapid expansion in the production of man-made hbers 1S, of course, 
due to many causes. In the case of rayon, the main factor is cheapness, but 
many of the synthetic fHbers, which do not possess a price advantage, owe 
their success to outstanding properties. Because of its unusually high 
resistance to abrasion, nylon, for example, was soon used as continuous 
hlament varn to reinforce the toes and heels of men’s socks. Alternatively, 
nylon staple hber is blended with wool in the manufacture of knitting yarn, 
and the displacement of wool is then far more serious. But the greatest 
challenge to the use of wool in men’s socks comes from the development of 
several methods of bulking continuous flament nylon yarn. Such yarn 
confers extensibility and softness on the socks, which still show the high 
wear-resistance of nylon. Further, since nylon has a low affinity for water, 
the socks have the advantage of drying quickly after being washed. ‘Through 
the use of nylon, therefore, men’s socks may now be classihed among the 


expanding group of “‘easy-care’’ garments. 


‘“Terylene” provides a second example of the same kind; worsted-type 
fabrics, made from yarns containing roughly equal proportions of Terylene 
staple hber and wool, are remarkable for the ease with which they can be 


given creases that are resistant to both dry-cleaning and washing. In the 


ternational Unior 


Leather Trade 
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manufacture of pleated skirts, for example, permanent pleats are obtained 


by forming the fabric into pleats and then steaming for 10 minutes in super- 


heated steam. Whereas the pleats normally imparted to all-wool fabrics 
disappear in dry-cleaning, those of the wool-Terylene fabric resist washing as 
well as dry-cleaning, and the housewife is thus able to escape the charges for 
both dry-cleaning and repleating by choosing a wool-Terylene pleated skirt, 
which she can wash herself, instead of the all-wool skirt. Similarly, in the 
manufacture of men’s trousers, creases which resist dry-cleaning and washing 


are obtained merely by steaming the wool-Teryvlene fabric for a few seconds 
in the Hoffman press. 


For a third example we may turn to Orlon, which, like Teryvlene, has little 
affinity for water. Knitted garments made of Orlon can, therefore, be dried 
quickly after being washed, and because the component fibers absorb little 
water during laundering, the garments preserve their shape during the 
process. They, also, may be classified as ‘‘easy-care” fabrics, and their chal- 
lenge to wool is enhanced by the fact that the handle of the fabrics resembles 
that of corresponding all-wool products. 


From these three examples it will be evident that the newer man-made 
hbers have transformed the consumer's conception of what is to be expected 
of textile materials as regards serviceability. The challenge to wool is severe. 
It cannot be met by reiterating the advantages of wool as a textile fber, 
great though they are. It must be met by focussing attention on the weak- 
nesses of wool and dev ising methods of correcting them. The purpose of this 
paper 1s to outline the recent progress 1n this held, in the hope that it may 
encourage the leather chemist in his own closely related battle with sub- 
stitutes. 

The methods which have been evolved for modifying the properties of 
wool to practical advantage are of four main kinds. In order of decreasing 
commercial development these are: (a) breakdown of cross linkages (disul- 
hde bonds) between the polypeptide chains; (+) formation of new cross link- 
ages between the polypeptide chains; (c) synthesis of polymers on or within 
the fibers; and (d) formation of cross linkages between the reactive side 
chains of keratin and those of the polymer synthesized within the fibers. 
Progress in all these felds of research, especially in the last three, has been 
handicapped by the almost complete absence of information about the 
order in which the amino acids are embodied in the polypeptide chains, 
about differences in composition between the crystalline and amorphous 
regions of keratin, and about the relative proportions of crystalline and 
amorphous material. It has, however, been shown recently that there is an 
overwhelming preponderance of amorphous material in keratin (1), and the 
various lines of evidence which converge to provide a convincing proof of 
striking differences in composition between the crystalline and amorphous 
phases will now be summarized. 
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DIFFERENCES IN COMPOSITION BETWEEN THE CRYSTALLINE AND 
AMORPHOUS PHASES OF WOOL KERATIN 


Progress in this enquiry has been greatly facilitated by the work of Smith 


and his collaborators 2) on the compositions of the crystalline and amorphous 


phases of natural silk. When a solution of silk prepared by the technique 


of Coleman and Howitt was subjected to the action of pancreatic enzymes 


at pH 7.8 and 40°C., a precipitate began to form after about 20 minutes, 


eee 
s 5 


of the original hbroin nitrogen being precipitated after about 24 hours. 
Amino acid analvsis of the soluble and insoluble fractions as well as of the 


unfractionated hbroin gave the results shown in Table | 


PABLI 


MIXED ENZYME HYDROLYSIS 


| he insoluble fraction, which contains the highe st proportion ot the amino 
acids with short side chains and the smallest proportion of bulky tyrosine 
side chains, was shown by X-ray examination to be highly crystalline and 
ide ntical in structure with the crystalline regions of silk. separation of the 
insoluble fraction is due mainly to the action of chymotrypsin in breaking 
the polypeptide chains at each tyrosine unit, thus giving fragments which, 
SINnce they consist mainly of amino ac ids with short side chains, can associate 
readily with one another. In the case of silk, therefore, the amorphous regions 
contain and are created by amino acid residues with bulky side chains, 
while the crystalline regions consist of amino acid residues with small side 
chains. In connection with later argument about the crystalline and amor- 
phous phases of keratin, it is interesting to note that Smith and his collabor- 
ators (+) have been able to correlate the shapes of the load-extension diagrams 
of different varieties of silk with the proportions of amino acids with long 
side chains that they contain; the silks are placed in the same ordet 
lussah, Bombyx, Anaphe—as regards both ease of extension and content of 


amino acids with long side chains 
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In the light of these re sults, the crystalline and amorphous phases of keratin 


may be expected to consist preferentially of amino acids with short and long 


side chains, respectively, and there is much evidence to support this view 


Paking the amorphous phase first, it has been shown that the load-extension 


diagrams ot human hau are coincident at extensions above 35, in Watel 
and O.IN hydrochloric acid (5). According to Astbury and Woods (6) the 
onset of the z— 2 transformation, 1e., the extension of the crystalline phase 
of wool, is first perceptible at 20°, extension, the transformation proceeding 
with increasing extension up to the breaking point, when little of the z-form 
IS prese nt The salt linkage bre akdown which IS responsible for the weak- 
ening of animal fibers in acid at extensions below 35°; must, therefore, take 
place in the amorphous phase. In other words, the amino acid residues of 
lysine, arginine, aspartic acid, and glutamic acid are present in the amorphous 
phase but not in the crystalline phase \ further indication that the whole 
ot the lysine in wool Is present in the amorphous phase Is to be found In the 
fact that complete reaction with 1-Huoro-2 :-4-dinitrobenzene 1S obtained in 
{§ hours at 40°C. and pH 7.0 (7). Similarly, since 96° 7 of the tyrosine of 
wool can be converted into 3:5-di-iodotyrosine by treatment with a solution 
of iodine in ethanol for 72 hours at 22.2°C. (8), the bulky tyrosine side 
chains must be found mainly in the more readily accessible and, presumably, 


amorphous regions of the fiber, just as in the case of silk. 


There is thus much evidence to indicate that the amorphous regions of 
wool contain and are created by the amino acids with bulky side chains, and 
the crystalline regions must, therefore, be rich in amino acids with short 
side chains. As yet, however, little precise information is available about 
the composition of the crystalline phase, though there appears to be sone 
significance in the results obtained by Consden and Gordon (9) in theu 
study of partial hydrolyzates of wool. When wool is hydrolyzed with acids 
under mild conditions, it 1s to be expected that the more accessible amorphous 
regions of the fber will be more vulnerable and that the peptides present in 
the partial hydrolyzates will be derived preferentially from the crystalline 
phase, though the effect of the amino acid environment on the reactivity of 
the peptide bonds cannot be ignored. Consden and Gordon hvdroly zed 
wool with LON hydrochloric acid for 10 days at 37°C., and after separating 
the acidic peptides, treated the remainder with bromine and separated the 
fraction containing peptides of cysteic acid. In relation to the preceding 
argument it is interesting that the amino acids with short side chains, which 
constitute the crystalline phase of silk, should preponderate so heavily in the 
partial hydrolyzate, as shown in Table II, especially as peptide bonds involv- 
ing the amino group of serine are particularly labile. 

The general weight of evidence seems, therefore, to support the theory 
that the crystalline and amorphous regions of keratin are rich in amino 


acids with short and long side chains, respectively. But perhaps the main 
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support for the theory comes from the fact that it serves to explain many 


puzzling features of the reactivity of keratin 


PABLE II 


(slycine 
\laning 


serine 


Threonine 


Valine 
Leucine 
Phenylalanine 


Proline nome 


1) 


BREAKDOWN OF DISULFIDE BONDS BETWEEN THE PEPTIDE CHAINS 


During the past 25 vears all constructive attempts to modify the properties 


of wool to commercial advantage have been based on the simple conception 


that the fber consists of polypeptide chains bridged by cystine and salt 
linkages. In the case of processes which depend for their success on disulfide 
bond breakdown, differences in composition of the crystalline and amorphous 
phases are of little consequence, and it is in this feld that most of the ad- 
vances have been made. The discovery (10) that any reagent which is 
capable of causing disulhde bond breakdown without at the same time 
forming new cross linkages between the peptide chains can, if it is applied 
under conditions which restrict its action to the surface of the fibers, render 
the surface scale structure inoperative, has led to the development of a series 
of new processes for making wool fabrics unshrinkable. Such processes, many 
of which leave the handle of the wool unimpaired, have ensured the continued 
use of wool in hosiery fabrics by correcting one of its main defects. More 
recently (11) it has been shown that the reaction between disulfide bonds and 
sodium bisulhte may be used to impart pleats to all-wool fabrics which are 
just as resistant to dry-cleaning and washing as the pleats of wool-Terylene 
mixture fabrics, to which reference has already been made. During the last 
wet process in finishing, the wool fabric is treated with a 1°; solution of sodium 


bisulhte at room te mperature, when some of the disulfide bonds are broken: 


R-S-S-R + NaHSO > RSH + R-S-SO,Na 
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The fabric is then rinsed to remove the excess bisulhte and dried at a low 
temperature. As supplied to the pleater, the fabric is indistinguishable 
from the untreated fabric, and pleating is carried out in the usual way, Le. 
by forming the fabric into pleats between pleating papers and then steaming 


for 20 minutes. During the steaming process, disulhde bonds are re-formed 


by reversal of the above reaction, and since bond re-formation takes place 


with the fibers held in a state of deformation, the deformed state is the 
permanent one. The pleats obtained in this way are totally resistant to 
dry-cleaning, and it has been found that a pleated skirt can be immersed in 
water for a period of up to at least 10 days without loss of pleats. It is thus 
unnecessary to blend Tervlene with wool in order to obtain fabrics which are 
capable of being pleated permanently, and the new process, besides im- 
proving the competitive power of wool in relation to man-made fibers, takes 
the all-wool fabric a stage further towards the “‘easy-care” type of fabric 
which is now desired by the consumer. 

Krom these examples alone it will be evident that wool has little to feat 
from man-made hbers if full advantage is taken of its reactivity. But it is 
when attention is transferred from disulfide bond breakdown reactions to 
cross-linking reactions that progress is found to be handicapped by lack of 
knowledge of the nature and arrangement of the amino acids in the crystalline 
and amorphous phases of keratin. 


CROSS-LINKING REACTIONS 


Since the basic and acidic side chains of keratin are present in the amor- 
phous phase, they must be readily accessible to cross-linking agents. For- 
maldehyde, which reacts with basic and amide side chains was, therefore, 
expected to be capable of strengthening animal hbers, but treatment for 
#8 hours with a 0.732; solution at the optimum pH of 6-7 gave only a 
$.5°) increase in the resistance of the human hair fibers to 30°; extension in 
water (12). Similarly, when the acidic side chains are cross-linked with di- 
epoxides, the strengthening effect is small; human hair fibers treated with a 
1 (vv) solution of 3:3-isopropylidene 1:2-5:6-dianhydromannitol for 24 
hours at pH 4.4 and 50°C. showed an increase in resistance to 30 extension 
in water of only 7.87 (13). It has been customary to assume that the poor 
strengthening effect of formaldehyde is due to the inability of a small molecule 
to bridge the distance between the reactive side chains, but no such ex- 
planation can be offered in the case of di-epoxides, for the molecules are larger. 
4 much more reasonable explanation, now that the basic and acidic side 
chains are known to be present in the amorphous phase, is that cross linking 
is unlikely to have a profound effect on the elastic properties of a disorganized 
structure unless it occurs with very great frequency. How frequent the 
cross linking must be is well indicated by the remarkable extent to which 


animal fibers may be strengthened by reaction with mercuric acetate; afte1 
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being treated with a solution of mercuric acetate (0.147) in acetic acid 
0.1.N) for 16 hours at 22.2°C., the resistance of Lincoln wool hbers to 30°, 
extension in water Was increased by 36, 14 Lhe amount of mercury 
which combines with the keratin to produce this effect is at least 220 milli 
equivalents per 100 g. dry wool (15). Since glutamylglutamic acid is the 
most abundant acidic dipeptide in partial hydrolyzates of wool (16), and 
since mercury coordinate S re adily with nitrogen compounds, it seems prob 


able that cross linkages of the following ty pe 


play an important part in reinforcing wool fibers to the extent which ts 


necessary if valuable technical effects, such as the unshrinkability which is 
based on modihed r lastic properties ot the hhe rs, are to be obtained. W here vel 
and however the mercury combines with reactive side chains, nitrogen atoms 
are alwavs likely to be w ithin easy reac h, and itis on the ability to coordinate 
with nitrogen compounds that the effectiveness of mercuric acetate as a 
cross-linking agent really rests 

All the preceding observations, and especially the striking difference in 
effectiveness of formaldehyde and mercuric acetate as cross-linking agents, 
combine to show that very frequent cross linking is essential for the rein- 
forcement of the disorganized amorphous regions of keratin. At first sight, 
therefore, it is surprising that benzoquinone, which is believed to cross-link 


basic side chains as follows 


OH 


OH 


should be so much more effective than formaldehyde in reinforcing anima 


hbers; when human hair fibers were treated with a 1°, solution in a 5°, 
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v v) alcohol for 48 hours at 50°C. and pH t.7, the increase in resistance to 
30°; extension in water was 20°, (12). In order to explain this result it has 
been assume d that benzoquinone IS able tO ¢ ross-link more of the basi side 
chains than formaldehyde because of the greater size of the molecule Vhis 


explanation has now been found to be unte nable Ly 


Doubt about the formation of covalent cross linkages when wool is treated 
with benzoquinone was first aroused by the discovery that fbers which had 
been treated with a 1°; solution of benzoquinone in 12.5°, (vv) alcohol for 
tS hours at 50°C. and pH 4.96 contracted to a length 30 less than the origi 
nal length as a result of extraction with the constant-boiling mixture of 
pyridine and water for 4 hours in a Soxhlet apparatus. Untreated wool 
hbers did not supercontract under similar conditions, and the treated thbers 
should have been even more resistant if they are as heavily cross-linked as 
the inc rease 1n resistance to deformation suggests If, howeve r, he NZOqCUINONE 
reacts with basi sic chains without forming covale nt cross linkage S, Supel 
contraction 1s like ly to be promoted because deaminated hbers, tor example, 
Supe reontract in boiling solutions of borax and sodium sulhte, whereas un 
treated hhbers do not Further studies of the supercontraction of benzo 


quinone-treated hbers were therefore undertaken 


\fter being treated with benzoquinone under the above conditions, ap 


proximately 5-cm. lengths of Lincoln wool fibers were mounted in stainless 
steel setting frames. By screwing the top clamp of each frame upwards, 
the fiber was drawn exactly taut, and its precise length was measured by 
means of a travelling microscope. After the fiber had been slackened by 
screwing the top clamp downwards, the instrument was immersed for | hour 
na boiling solution ot the appropriate reagent. \t the end of this time the 
ber was washed in three changes of distilled water, dried in complete absence 
of tension, and again drawn taut so that its length could be remeasured. 
Corresponding experiments were carried out with untreated fbers, and 
values for the supercontraction given by a Do borax, (b SY, hydrated 
sodium sulhte and (c) 5; sodium metabisulfite solutions are given in Table 


[1], each value being the mean of 4-6 results. 


FABLE Tl 
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When a reagent forms stable covalent cross linkages between the poly- 


peptide chains of wool, supercontraction in a boiling solution of sodium 


bisulhte is prevented, and the fact that benzoquinone-treated bers do 


supercontract to a marked extent suggests that they contain few, if any, 
new cross linkages. Benzoquinone must, however, react with the basu 
side chains, because the treated fibers, like deaminated hbers, supercontract 
in boiling solutions of borax and sodium sulfite. But reaction with basic 


side chains to give side chains of the following type 


OH 


OH 


can hardly account for the marked increase in resistance to extension of 
benzoquinone-treated fibers. Part of the increase was found to be due to 
the formation and deposition of a loose polymer of benzoquinone in_ the 
hbers during the 48 hours of treatment at 50°C. 

\ 2.5-g. pattern of all-wool flannel, which had been purihed by extraction 
with alcohol and ether, followed by washing in distilled water, was treated 
with the solution of benzoquinone under the usual conditions, the liquor : wool 
ratio being 50:1. The pattern was then washed and dried, the gain in dry 
weight being 16.46°, It was found that the most suitable solvent for ex- 
tracting polymer from the fibers is the constant-boiling mixture of pyridine 
and water. The pattern was extracted with the mixture under three suc- 
cessive conditions of increasing severity, and the amounts of extract, dried 
over concentrated sulfuric acid and then over phosphorus pentoxide in vacuo, 
are given in Table IV, which includes corresponding values for untreated 
Hannel 
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kxtraction with the hot mixture causes severe degradation of the wool, 
as is indicated by the high value of the extract from the untreated flannel, 
but the bulk of the loose polymer can be removed from the treated flannel 
at 25°C. The effect of extraction for 4 hours at 25°C. on the resistance of 


the treated and untreated hbers at 30°), extension in water at 22.2°C. is shown 


in Table V. 
TABLE V 


be nzoqui 


Untreated 


It is clear, therefore, that about half [24.4 11.6 +1.8 11.0] of the 
increased resistance to deformation of the benzoquinone-treated fibers is due 
to a loose deposit of polymer. Extraction of polymer from the few fibers used 
in this experiment was undoubtedly more complete than with the flannel 

lable IV), because the same volume of solvent was used in both cases, but 
it is in any case obvious that the whole of the increased resistance to defor- 
mation of the benzoquinone-treated fbers cannot be referred to the com- 
bination of each basic side chain with one molecule of benzoquinone. The 
maximum increase in weight to be expected on this basis is 8.64°;, and in 
agreement with earlier observations (18) it has been found that reaction with 
the basic side chains is incomplete. Since the observed gain in weight of the 
wool, after deducting the amounts of polymer extracted at 25° and 50°C., 
is 9.06°/, it seems reasonable to conclude that more than one molecule of 
benzoquinone combines with each of the basic side chains involved in the 
reaction. This conclusion is all the more reasonable because the weights of 
the extracts from the treated flannel (Table IV) are all too high, owing to 
the presence of combined pyridine as well as protein, as is shown by the 


fact that the fall in dry weight of the flannel was only 8.53; compared with 


9.90°, for the combined weights of the extracts. It seems probable, there- 
fore, that after 


OH 
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side chains have been tormed by reaction with one molecule — of 
benzoquinone, the new side chains take part in polymerization with more 
quinone, thus forming a graft copolymer of protein and quinone The graft 
copolymer, through hydrogen bonding as well as steric hindrance, will 
cause a profound alteration in the elastic properties of the fibers and is re 
garded as be ny the second factol responsible tol the increased resistance to 


deformation of be nzoquinone-tre ated hhe rs inh Wate! 


POLYMERIZATION REACTIONS 


| hree methods of synthe SIZINg poly mers inside wool fhe rs have so tar been 
deve loped in these laboratori S. Phe Vv involve i) treatment with the Vapors 
of watel and monomel 19); D applving a solution containing hydrogen 
ye roxide and monomer to wool containing ferrous 10ns 20 ° and treat 
ment with a solution containing potassium persulfate and monomer (21 
In the case of polyme thacrvlamide subseque nt treatment with tormalde hyde 
leads to the formation of a graft copolymer (20), but in the absence of some 
such reaction the bulk of the polymer seems to be a loose deposit Bec AUS 
it 1s loose, the inc re ased resistance to ce formation of the treated hbers doe Ss 
not survive repeated extension, as in the case of polyethylene sulfide (19 
In the light of the preceding work on the action of benzoquinon on wool it 
seemed probable that more effective alteration of the elastx properties ot 
the fibers could be obtained with smaller amounts of polymer, if the latter 
vere anchored to the hbet as a gratt copolymer Vhree lines of attack on 


this problem are being pursued 


Oxidation polymerization. —In this case it was hoped that anchoring 
of the polymer would be realized through the free radicals formed in the course 
of polymerization. The reaction chosen for examination was the formation 
of pigments by oxidizing p-phenylene diamine with hydrogen peroxide 

SX Lincoln wool hbers which had been calibrated by determining thei 


r? FE * 


load-« xtension curves up to 3()! , extensions in distille d water at 22.2 were 


attached to a 2.5-g. pattern of purihed flannel, and then steeped for 24 hours 


at 25°C. in 125 ml. of a solution containing hydrated copper sulfate (O.4°, 
and acetic ac id U 2, . After the pattern had bee n rinsed in three change S 
of distilled water, it was immersed in 125 ml. of a pH 8 buffer solution con- 
taining p-phenylene diamine (1.25 g.) for 10 minutes before adding 17 ml 
of 3.4°7 (v v) hydrogen peroxide [he reaction was allowed to proceed for 
24 hours at 25°C., and the pattern was then removed and washed in running 
water overnight before the fibers were separated for restretching. The 
average increase in resistance to extension of the fbers was 18.1°;, and the 
gain in dry weight of the pattern was 12.30°. When the pattern was ex- 


tracted with the constant-boiling mixture of pyridine and water, much of 


the pigment was easily removed, as is shown by the data of Table VI. 
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PABLE VI 


100 mal., 4 he 
100 ml., 2 hi 0.09 


Soxhlet, 4 hr 508 


After the series of extractions the treated pattern was still highly colored, 
and the fact that the total amount extracted (13.32°,) exceeds the original 
gain in weight (12.3007) 1s, of course, due to the loss of protein. Since, how- 
ever, so much of the pigment is easily extracted, and since the remainder 
seems to be incapable of giving any notable protection of the protein against 
dissolution by the hot constant-boiling mixture (compare Table IV and 
Table VI), it seems clear that the action of the pigment in increasing the 
resistance of the fHbers to extension is due mainly to the steric effects of a 
loose deposit of polymer. Part of the pigment may be present as a graft 
copolymer, but the amount cannot exceed 47 (12.30 8.30) and 1s likely 
to be much smaller. Attention was, therefore, turned to other possible 
means of forming graft copolymers. 


The action of reductone (22) on keratin (23).-—The principle under- 
lying these experiments is that of using a polymerizable compound which is 
capable also of forming covalent bonds with keratin. Reductone was chosen 
because it should be capable of combining with basic side chains, and it 
polymerizes with great ease to give a polymer which is believed, on the basis 
of evidence that will be reported elsewhere, to have the following constitu- 
tion: 


eee ee 
OH CHO OH CHO 


When human hair fibers were treated with a mixture of reductone (0.5 g.) 
and water (5 ml.) for 48 hours at 25°C., the increase in the resistance of the 
tibers to 25°7, extension in water was 54°7. A 0.1 g. sample of Lincoln wool 
treated with the same amount of the aqueous solution of reductone under 
the same conditions showed an increase in dry weight of 60.3°%. It seems 
probable that the polymer formed at 25°C. is loosely deposited within the 
fibers, because the marked strengthening does not survive the first extension 
of the treated fiber. When, however, the reaction is carried out at 50°C., 
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the strengthening survives repeated extension, and the polymer, unlike that 


formed at 25°C., is almost completely resistant to extraction by 0.1N hydro 
chloric acid Since von Euler fa 24 have shown that reductone reacts 


with p-nitroaniline to give the following compound 
NO. —C,.H NH -—CH C(OH CH, 


and since treatment with reductone causes no change in weight or resistanes 
to extension with deaminated wool and hair, it seems Sate to conclude that 
a gratt copolyme! is formed when wool reacts with reductone at 50°C., the 
structure being reinforced by combination of the aldehyde groups of the 
polymer with reactive side chains of the polypeptide chains as well as by 


hvdroge n bonding and STeTIC hindrance 


Copolymers with combined maleic anhydride (25). -lhe third 
attempt to form graft copolymers arose out of the discovery that wool can 
he protected against heat treatment by introducing unsaturated compounds 
into the Hhers (26). When, for example, an all-wool flannel was treated with 
male anhydride, which combines with the hast sic chains ot keratin, 
subsequent heating in an atmosphere of dry nitrogen for 24 hours at 150°C 
pave a fabric which Was much more resistant to dissolution in sodium hy 
droxide and urea-bisulhte solutions than the he ated untre ated Hannel Data 
for samples of flannel containing different amounts of maleic anhydride 
are given mn Table VII, which includes corresponding data for one sample 


CONTAINING SUCCINIE anhy dridk 


FABLE VI 


Comparison of the results for maleic and succinic anhydride suggests that 
the protective effect of the former is due to the formation of addition com 
pounds, and, therefore, new cross linkages, with thiols derived from. the 


breakdown of disulfide bonds under the influence of heat. 
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In the light ot the S¢ results it See med probable that gratt copolymers might 
he tormed easily by applying vinyl compounds to wool previously treated 
with male anhydride Pre fere ntial Inte ral poly merization of the monomel 
may be brought about in Seve ral wavs (19 21 : and a graft copolymer of the 


following ty pe is obtained: 


—CH—CH—Cih,—_ CH, 


. AO COOCH, 


| 
R 


By \ arving the nature of the monomer a wide variety of properties can, 
of course, be conterred on the reinforced hbers 

The importance of graft copolymerization is not, however, confined to 
reactions which take place preferentially in the amorphous phase. It has 
already been shown (27) that one of the most promising methods of modi- 
fying the properties of wool is by forming an anchored film of polymer on 
the surface of the fbers; with anhydrocarboxvglycine dimensional stability, 
unshrinkability, and greatly increased resistance to wear were obtained with 
no more than 3°, by weight of polymer. Despite its advantages little use 
has been made of the method because anhydrocarboxyglycine ts not available 
In commercial quantities Fortunately, other methods of achieving the 
same end are now available. If, for example, flannel is impregnated with a 
solution of maleic anhydride in an inert organic solvent and then heated for 
30 minutes or longer at 85°C., subsequent impregnation with a solution of 
methyl methacrylate and benzoyl peroxide (0.5°, on the weight of monomer 
in an inert organic solvent, followed by heating at the same temperature, 
leads to the formation of an anchored flm of copolymer on the surface of the 


hbhers 


CONCLUSION 


In conclusion, therefore, the general argument of this paper may be sum- 
marized as follows: The wool fiber contained such a high proportion of dis- 
organized, amorphous material that simple cross-linking reactions are 
unable to modify the properties of wool to an extent which is commercially 
useful unless the reagent is polyfunctional and capable of reaction with 
groups which occur with great frequency in the fiber. One such reagent is 
mercuric acetate, which owes its success to the ease with which mercury salts 
coordinate with nitrogen-containing compounds. A much more promising 
method of producing chemically modified wools is by processes which lead 
to the formation of graft copolymers inside or outside the fibers, and a general 


method of achieving this end has been outlined. Through its use should 
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come new methods of increasing the resistance of wool to shrinkage, wear, 


chemical attack, and microbiological attack, and the ability to confront an 


expanding range of man-made fibers with equanimity 
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ABSTRACT 


Purihed steerhide collagen heated at temperatures ranging from 
¢ 


12 


shows reduced capacity to adsorb water vapor and increased solu- 


to 170°C. in vacuum, air, and oxygen for periods of 3 days 


bility in water. Small changes are apparent in the infrared spectra 
of the most severely degraded materials. Losses in the amounts of 
a number of amino acids as the temperature of heating is increased 
are shown by quantitative paper-chromatographic analysis. — In 
particular, methionine, serine, threonine, and tyrosine are affected. 
Collagen heated in air at 100° C. for 3 days at relative humidities 
ranging from 206; to 9067 shows increased solubility in water but 
relatively little change in amino acid composition. The water-sol- 
uble fractions obtained by heating at high relative humidities 
are of somewhat higher molecular weight than those obtained by 


heating in the absence of moisture. 


Drawn SI ar St 


INTRODUCTION 


Controlled degradation reactions provide one approach to elucidation of 
the chemical structure of polymers. In the held of synthetic polymers it 
has become increasingly evident that certain well defined structural features 
present in small concentration, such as chain ends, points of branching, and 
OXY genated groups, are often sites at which degradation reactions are most 
readily initiated or propagated. 

By means of recently dev eloped chromatographic procedures the degrada- 
tion of a natural polymer such as collagen may be studied with the aim of 
detecting the parts of the fundamental protein structure most susceptible 
to attack. 

The degradation of leather which occurs during aging has been the subject 
of numerous reports. Leather consists of two main constituents—a tanning 
material and hide substance (collagen). Kanagy (1) has postulated that 
the deterioration of vegetable leather in the presence of oxygen proceeds by 
two mechanisms, an oxidizing action on the tannins and a hydrolytic attack 
on the hide substance. 


*Presented at the Fifty-third Annual ALCA Meeting 
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This paper 1s concerned only with a study of degradation of hide sub- 
stance Or untanned collagen. The effects of thermal degradation mn vacuum, 


air, and oxvgen, and in the presence of moisture are disc uSSé d 


MATERIALS AND METILODS 


Lhe collagen trom which the various degradation products WTC ce rived 
was a highly purihed material prepared from raw steerhide. The grain and 
Hesh lavers of the hide were split off and discarded. The corium was ground 
to a powder and freed of extraneous fats, salts, and proteins by a series of 
aqueous and organic extractions Z The tinal product Was ground moa 


Wiley mill to pass a 4+-mm. sieve 


Collagen was degraded by heating in vacuum, air, and oxygen at 125 
170°C. for 3 days. Dry air and dry oxygen were passed through a glass 
tube containing the collagen. A vacuum pump was attached to the glass 
tube for the degradation in vacuum, and the pump was run continuously 
during the degradation period. Volatile fragments condensed as oily sub 
stances in the trap protecting the vacuum pump; these substances wer 
not analy zed As the temperature was raised, the color of the specimens 
changed from the white of the parent collagen through ve llow to light brown, 
and tinally to dark brown. The more severe the heating, the denser and the 


more nonhbrous the material tended to become. 


Collagen was also degraded by exposure in air at 1OO°C. for 3 days to 
relative humidities ranging from approximately 20°, to 90°,. An inverted, 
sealed-off U-tube was used in this experiment. The collagen was in one arm 
of the tube, while a saturated salt solution (with enough excess salt added to 
insure a saturated solution at the higher temperature) was in the other 
[his assembly was a sealed, all-glass unit. The unit was placed in an oven 
at LOO°C. with the curve of the U upright. The higher the humidity of 


exposure, the less hbrous and the darker in color the specimens he Came 


All the degraded collagens were analyzed for total nitrogen and amino acid 
content. Total nitrogen was determined by the ALCA official method, using 
mercuric oxide as a catalyst. The amino acid data, with the exception of 
those for tyrosine and hydroxyproline, were obtained by a two-dimensional, 
paper-chromatographic procedure applied to hydrolyzates of the sample, as 


described in a previous paper (3). Hydroxyproline was determined by the 


method of Neuman and Logan (4), except that the excess hydrogen peroxide 


was removed by 20 minutes of severe agitation of test tubes at room tem- 
perature. The copper sulfate and sodium hydroxide reagents were mixed 
before addition as were also the p-dimethylaminobenzaldehyde and sulfuric 
acid. Tyrosine was determined by the colorimetric method of Udenfriend 
and Cooper 5 
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Degraded samples were extracted with water at 23°C., and the nitrogen 
contents of the soluble fractions were determined. Amino nitrogen and 
Viscosity. were also determined on some of the extracts. The Van Slv ke 
manometric equipment was used to determine amino nitrogen. A 5-minute 
reaction period was found to be sufficient for the amino nitrogen estimation 
Viscosity measurements were made with an Ostwald viscometer in a bath 
at 24°C. Each extract or diluted extract was made 0.2 molar with respect to 
sodium chloride. 


Phe Capacity of the degraded materials to adsorb Water Vapor at different 


relative humidities was determined by using the procedure and equipment 


described by Kanagy (6). 
Infrared spectra of several of the degraded materials were obtained by the 
potassium bromide pellet technique (7). Samples were ground in a Wiley 


mill, mixed with potassium bromide, and evacuated before pressing. 


RESULTS AND DISCUSSION 


Thermal degradation in vacuum, air, and oxygen. — A change in the 
color of most samples was observed. Only the sample heated in vacuum 
at 150°C. for 3 days retained its natural white color. The samples heated at 
125° in oxygen, at 140°, 150°, and 170° in air, and at 170° in vacuum, were 
vellow; those samples heated at 150° and 170° in a stream of oxygen were 
brown ven those samples most severely degraded were still fibrous in 


appearance. 


TABLE | 


NEPROGEN CONTENT OF COLLAGENS DEGRADED BY DRY HEAT 


Control 

150 Vacuum 
170 Vacuum 
140 \ir 

150 \ir 

170 Nir 

125 Oxveen 
150 Oxygen 


170 Oxygen 


lable | shows the nitrogen contents of the heated materials. The nitrogen 
content of the sample heated to 170°C. in oxygen is significantly higher than 


that of the parent collagen. The high content of residual nitrogen indicates 
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that substances containing little or no nitrogen were removed by the heat 
treatment. Even though the sample heated for 3 days at 170°C. in air lost 
approximately t, of its original dry we ight, the nitrogen content remaine d 
unchanged. On the other hand, the sample heated in oxygen at 170° C. lost 
slightly more than 7°, of its dry weight during the heating process, and the 


nitrogen content was increase d conside rably. 


The infrared spectrum of the sample heated at 170° C. in air showed several 


small differences from that of the parent collagen in the region of the spec- 


trum from 7 to9 microns. These differences were also observed in the sample 


heated in oxygen at 170° C. The spectra for collagen and for the material 
heated in oxy gen are shown in Fig l Some of the material heated in oxy gen 
at 170° C. was thoroughly extracted with water to remove the bulk of its 
water-soluble fraction, and an infrared spectrum was obtained on the re- 


maining material after redrying it. No change in the spectrum was observed, 


( 


even though more than 25¢;) of the total nitrogen had been removed by 


the Water. 


PABLE I 


EFFECT OF HEATING COLLAGEN TO ELEVATED TEMPERATIU 
FOR 3 DAYS IN VACUUM, OXYGEN, AND AIR 


Methionine 
Threonine 


Tyrosine 

Arginine 

Phenylala 

Lysine plu 
hydrox 

Valine 

I eucing pl 1 
isoleucine 


lHivdroxyproline 


(slutamnc 
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Table II lists the changes in the amino acid content caused by the several 
heating treatments. Only changes of 10°) or more are recorded. The data 
in this table were obtained from a minimum of four chromatograms. ‘The 
hgures for tyrosine and hydroxyproline were obtained by specihe colorimetric 
tests. Proline in some of the degraded materials could not be determined 
by the paper-chromatographic method because of interference by certain 


ninhydrin-reactive degradation products with similar KR, values. Figure 2 


shows a typical chromatogram of a hydrolyzate of one of the more severely 


degraded materials. 


wo-dimensional chromatogram of heat-degraded collagen hydrolyzat 

Numbers 1-16 are amino acids observed in control hydrolyzate of collagen 
Numbers 17-20 are ninhydrin-reactive products found only in hydrolyzates 
of the more severely degraded material. Solvent mixture | is 20:5:1 methyl 
ilecohol, water, pyridine, and solvent mixture II is 10:10:5:1) tert-butyl 
ilcohol, methyl ethyl ketone, water, and diethylamine 
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lo assist in visualizing the effects of oxygen, the data of Table II for 


collagen heated in vacuum and in oxygen are also presented in the bar graph 
of Fig. 3 


) THREO 
] OXYGEN 
79 VACUUM 


, THREO, PHENYLALA 
} PHENYLALA, LEU¢ISOLEU 
] TYR, LYS ¢ OWLYS 
ZiLLLA SER 
SER 
)METH, THREO 


CLL LZA ARG,TYR, LYS+4OHLYS, VAL, PHENYLA 
}) VAL,LEU+ISOLEU 
}) LYS ¢OHLYS , OHPRO 


TEMPERATURE, °C 


] METH 

]) PHENYLALA 

} SER, THREO 
) ARG 


1 TYR, SER 


50 60 
LOSS,% 


\mino acid losses itl collagen heated lor 5 davs, im V.tetituim iiie ONVEE 
re spectively 


It is quite apparent from Table I] and Fig. 3 that certain of the amino acid 
residues are more subject to attack than others. Aspartic acid, glutamic 
acid, glycine, alanine, and proline show little or no evidence of attack by any 
of the heating treatments, and hydroxyproline, leucine, and isoleucine were 
affected only by extreme heating in the presence of oxygen. In the native 


collagen these eight amino acids (calculated on a mole-fraction basis) account 


for 81°, of the collagen molecule. If the amino acid content of the collagen 


sample heated for 3 days in oxygen at 170° C. is calculated on a mole- 
fraction basis, the mole fraction of the total protein structure which was 
affected by this most extreme degradation procedure may be determined. 
These data are given in Table II]; they show that about 18°; of the amino 
acid residues of collagen were so altered by the heat treatment that they 
were not determinable by the analytical procedures employed in this analysis. 
Of the amino acids attacked by the heat treatments, methionine, threonine, 
serine, and tyrosine are most severely degraded, and a considerable destruc- 


tion of arginine and lysine occurs in the presence of air or oxygen at 170° C. 
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Over-all degradation is greatest in oxygen and least in vacuum. Three hy- 


droxy amino acids (serine, threonine, and tyrosine) are most susceptible 


to oxidation. 


PABLE II 


CALCULATION OF MOLAR PORTION OF COLLAGEN STRUCTURE 
UNAFFECTED BY HEATING IN OXYGEN AT 170°C. FOR 3 DAYS 


Methionine 0.006 OOO 
lhreonine 0.020 003 
Serine 0 O34 Ol] 
Tyrosine 0 006 5 OO? 
Arginine 0 O48 : O24 
Phenylalanine 0 O17 ; O10 
|_vsine plu 

hydroxylysine 0 032 35 O21 
Valine 0 O24 
leucine plu 

isoleucine 0.041 
Hydroxyproline 0.090 
(slutamic Acid 0.073 
Aspartic Acid 0.047 
(slycine 0.329 
Proline (12? 


Alanine 0.107 . 099 


PABLE IV 


WATER-VAPOR ADSORPTION OF COLLAGENS DEGRADED DRY HEAT 
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PABLE V 


BLE NITROGEN DETERMINATIONS ON COLLAGENS 
DEGRADED BY DRY HrAt 


Control 
150 Vacuun 
170 Via 

Nir 

\ 


150 


170 


125 


150 


170 


FABLE VI 


LOUILIBRIUM pll* OF COLLAGENS DEGRADED BY DRY HEA 


lhree aay treatmen 


Control 

150 Vacuum 
170 Vacuum 
140 \ir 

150 \ir 

170 Air 

125 Oxvgen 
150 Oxygen 


170 Ox 


Veen 


lable IV gives the capacities for adsorbing water vapor of the thermally 
degraded samples. 


Each of the heated samples adsorbed less water vapor 
than the parent collagen. 


Heating the collagen in vacuum had the least 
effect on water-adsorption capacity, and exposure in oxygen produced the 
greatest change in this property. The reduction in water-adsorption capacity 
on heating collagen is thought to be a consequence of (a) a considerable loss 
Table III) of polar side-groups by destruction or condensations and (/ 
changes in the over-all physical structures, e.g., a decrease in surface area. 
The nitrogen contents of water-soluble fractions of the heat-degraded 
collagens are given in Table V. Heated samples, after reconditioning to 
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23°C. and 50% relative humidity, were extracted with water at 23° C., and 
the suspensions were filtered. Approximately 90°; of the extractable nitro- 
genous materials were removed by extraction for one hour. Apparently a 
period of one hour in water at 23° C. was sufficient to break the majority 
of those bonds weakened during the heat treatment. Some of the differences 
in the rates of dissolution of the materials are aseribable to differences in 
ease of we tring. Che amount of water-soluble nitrogenous materials parallels 
tor the most part the amino acid destruction caused by the different heat 
treatments 


The equilibrium pH of the heat-degraded materials was determined in 
water with the glass electrode Phe pH values of the solutions piven in 
Table VI are the result of contributions by both the soluble and insoluble 
portions of the degraded materials. Keach heat treatment produced aoma 
te rial more acidic than the untre ated collagen, the most acid being tormed 
by heating in oxygen at 170° C. and the least acidic by the exposure in 
vacuum. 

\ portion of the collagen degraded by heating in oxygen to 170° C. was 
repeatedly extracted with portions of fresh water for 5 hours, during which 
time the pH of the extracts increased from 3.47 to 3.80 and their nitrogen 
contents approached Zero The extracted material was W ashed several times 
with acetone and then dried at 100° C. A nitrogen content of 17.80°,, as 
compared with the initial value of 18.62°7;, was found. Some of this differ 


ence in nitrogen content probably represents loss in amide nitrogen from the 


heated material. The pH of the initial extract indicates that the equilib- 


rium pH’s of Table VI are mainly attributable to the dissolved portion oft 
the degraded materials; this material IS obviously acidic Alteration ot 
35¢7 (see Table I1) of the basic amino acid side-chain groups (lysine and 
hydroxylysine) such as occurred during the exposure to oxygen at 170° C 
would contribute greatly to a resultant acidic nature of the soluble, as We I 


as of the insoluble, degraded material. 


Further to characterize the water extracts, amino acid analyses, amino 
nitrogen determinations, and Viscosity measurements were made In lable 
VII are given the amino acid contents of (a) collagen heated at 170° C. in 
air for 3 days and (b) a water extract obtained by extraction of the same 
heated sample for 1 minute at 23° C. Inspection of Table V indicates that 
approximately 10°; of the heated sample dissolved during the one-minute 
extraction. The extract was evaporated to dryness under reduced pressure, 
and the residue was hydrolyzed in the same manner as for the heated ma- 
terial. The re is little difference between the amino acid content of the heat 
degraded material and of the water-soluble fraction isolated from it. Thus, 
the heat treatment does not seem to have preferentially weakened certain 
bonds which, when broken during the water extraction, would split off non- 


parentlike fragments. ‘This conclusion is also strengthened by colorimetric 
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FABLE VII 


AMINO ACID ANALYSIS OF COLLAGEN DEGRADED BY 
DRY HEAT* AND OF ITS WATER EXTRACT 


\rgini ‘ 

| ine plus hydros 
\spartic acid 
Glutamic acid 
(slycine 

serine 

Leucine plu 
Valine 
Methioni 
Tyrosine 
Threonine 
Phen lalanine 
\lanine 
Hydroxy proline 
Proline 


determinations of hydroxyproline made on water extracts of collagen degraded 
in oxygen and in air. The hydroxyproline solidus total nitrogen ratios of 
the heat-degraded samples did not differ sign heantly from the ratios of those 
fractions removed from the degraded materials by extraction with water for 
periods of 1, 5, and 60 minutes. Since aspartic acid has been shown (8) to 
be preferentially liberated from a number of proteins by mild hydrolysis 
100° C. for 1 hour in dilute acetic or oxalic acid), this amino acid might 
have been expected to appear in the water extracts as a free amino acid. 
No ninhydrin reactive spots were found on paper chromatograms of the 
water extracts prior to hydrolysis, which indicates th absence of any free 
amino acids in the extracts. 

Intrinsic viscosities determined on the water extracts made 0.2 mola 
with respect to sodium chloride were in the neighborhood of 0.03. This is 
5° of the viscosity of a purified gelatin solution and indicates the relatively 
small average size of the units in solution. 

Ease of precipitation of water-soluble fragments with trichloroacetic acid 


TCA) was also used as a measure of the size of units in the water extracts. 


At 1° C., trichloroacetic acid (15°% final concentration) precipitated only 


15¢, and 25¢;, respectively, of available, soluble nitrogenous material in 
0.4¢7 extracts of material heated at 170° C. in oxygen and in vacuum. Under 
exactly similar conditions gelatin was precipitated to the extent of 98°. 
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This, again, is an indication that the units in aqueous extracts of the ma 


terials degraded by dry heat are considerably smaller than the average mole 
cule of gelatin. 


PABLE VIII 


AMINO NITROGEN DETERMINATION ON WATER EN TRA 
COLLAGENS DEGRADED BY DRY THREAT 


) mutes 


1 hour* 


16 hours 


5 minute 


1 hour* 


In Dable VIII are listed the amino nitrogen total nitrogen ratios Phe 
amino nitrogen data were obtained with the Van Slyke manometric equip 
ment. Since a reaction period in the Van Slyke apparatus of 30 minutes did 
not increase the amino nitrogen values beyond that obtained in 5 minutes, 
the latter reaction period was emploved throughout. 

The amino nitrogen total nitrogen ratio determined on solutions obtained 
by extracting the heated collagens for 5 minutes did not differ from that 
obtained on further extraction of the same sample. This suggests units of 
similar size in the successive extracts. The data ot ‘Table VIII include Z 
and e-amino nitrogen, but the e-amino content (from lysine and hydroxyly 
sine) of the soluble fractions is sufficient to account for almost all the amino 
nitrogen. Both precipitation with trichloroacetic acid and viscosity deter 
minations indicate the presence of particles of relatively small size in the 
extracts. Since the data of Table VIII show that these small units are formed 
without the liberation of amino nitrogen, the chain scission occurring during 
the dry-heat degradation 1S oxidative, not hydrolytic. 


Thermal degradation at 100° C. and various relative humidities. 
In Table IX are listed the total nitrogen values for samples degraded for 3 
days in air at 100° C. at various relative humidities. The nitrogen contents 
of the degraded materials are slightly less than that of the parent, non-de- 
graded collagen, but the greatest difference represents only a 1%, change in 
nitrogen content. 
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PABLE IX 


NITROGEN CONTENT OF COLLAGENS DEGRADED BY MOIST HEA 


Control 18.15 

40-90 17.95 
17.93 

18.00 

18.10 

17.94 


PABLE X 


AMINO ON COLLAGEN DEGRADED MOIST HEAT 


Phenylalanine 
Threonine 


Methionine 


In Table X data are given for three amino acids. On the basis of the 
chromatographic analysis these are the only amino acids which showed greater 
than 10°; destruction upon heating the collagen at high humidity. Methio- 
nine, a relatively minor amino acid constituent, is attacked most severely. 
Phenylalanine and threonine are affected to a somewhat smaller degree. 

In Table XI is given the capacity for adsorbing water vapor of the two 
samples most severely degraded by moisture-heat. The Wwater-vapor ad- 


sorption of the heated samples is somewhat less than that of the parent 


collagen. The loss in adsorptive capacity is not much more than that ob- 
served in the collagens heated at lower relative humidities. Since little 
destruction of amino acids resulted from heating, even at the highest relative 
humidity, the decreased adsorptive capacity is probably caused by changes 
in physical state of the collagen. Kanagy and Cassel have shown that 
shrunken collagen has a considerably lower heat of wetting than native 
collagen. This correlated with a decreased capacity for uptake of wate 
Vapor 3). 
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PABLE NI 


WATER-VAPOR ADSORPTION OF COLLAGEN DEGRADI 


PABI N11 


SOLUBLE NEPROGEN DETERMINATION ON 
DEGRADED BY MOIST HEAL 


Lhe effect ot relative humidity on the solubility of the degraded material 
is shown in Table XII.) Higher humidity resulted in formation of more of the 
soluble nitrogen, with significant dissolution ot collagen Occurring only in 
materials heated at 50°, or greater relative humidity. Solution of the de 
grade d materials approac hed a maximum in one hour. The materials swelled 
considerably and appeared gelatinous. In contrast to the strongly acid 
nature of the water extracts of the dry materials degraded by heat, the pH 
of extracts of collagen which had hee n degrade d in the presence of moisture 
ranged from 5.1 to 5.7. 


The intrinsic viscosities of aqueous extracts of the two samples most 


severely degraded by moisture-heat were approximately 0.10. This is one- 
sixth of the viscosity of a solution of purifed gelatin and three times the 


value for extracts of the materials degraded in the absence of moisture 
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Lhe se VISCOSITIES indicate that the particles dissolved by Watel from the 
collagen degraded by moisture-heat are units somewhat larger in molecular 
weight than those derived from the samples degraded by dry heat. This 
conclusion is also supported by the fact that slightly more than 60°; of the 
nitrogenous material of the soluble fraction, derived from) the collagen 
heated in a humidity of 80-90%, could be precipitated by trichloroacetic 
acid This value of 60°, is 2.5 times the maximum precipitation obtained 
on examining extracts of the materials degraded by dry heat. Under similat 
conditions 98©, of the nitrogenous material of purihed gelatin. solutions 
Was prec ipitated. 

Ihe hydroxyproline total nitrogen ratio of Il-minute, 35-minute, and 60- 


minute extracts of collagen degraded at the highest relative humidity did not 


differ from the ratio established for the une xtracted, degraded sample. ‘| his 


indi ates that solubilized portions of the degrade d material were representa 
tive units of the parent degraded material The average amino nitrogen 
total hitrogen ratio as determined by the Van Slvke procedure on these 
extracts was 0.045 Chis ratio is twice the ratios of Table VIIT and suggests 
that, on he ating mn the presence of moisture, chain SCISSION mainly OcCUTS hy 


hydrolysis 


CONCLUSIONS 


Heating collagen m oxvgen, air, Or Vactlum to temperatures as high as 
170° C. for a period of 3 days reduced the water-adsorption capacity and 
increased the solubility in water. Quantitative examination of the amino 
acid constituents of the degraded materials showed losses of certain amino 
acids. In particular, methionine, serine, threonine, and tyrosine were found 
In signin antly reduced amounts in the he ated matertals. The greatest loss 
ot amino acids occurred on he ating in oxygen, with the le ast change being 
note d mn vacuum experiments. Infrared spectra ot the more severely degraded 
materials showed some small change from that of parent collagen in the 
region of the spectrum from 7 to 9 microns. 

Heating collagen in air at 100° C. for 3 days at humidities varving from 
approximately 20°, to 90° increased the solubility in water. Degradation, 
as evidenced by increased solubility In Watel and decreased capacity for 
adsorbing water vapor, increased as the humidity increased. Amino acid 
losses caused by heating at high relative humidity were very shght, only 
the methionine, phenylalanine, and threonine contents being signifcantly 
reduced. The water-soluble fractions obtained by heating collagen to the 
higher temperatures mn the absence of moimsture were of somewhat lower 
mole ( ular weights than those of soluble tractions obtained by heat degradation 
in the presence of moisture. The chain scission which occurs during dry 
heating is of an oxidative type, whereas heating in the presence of moisture 
results mainly in hydrolysis. 
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DISCUSSION 


CHAIRMAN HiGHBerGER: This work represents a unique approach, so fat 
as I am aware, to the collagen structural problem. | think one of Mr. 
Cassel’s main objectives in this work was to learn something of the structural 
features of collagen. 

Within the past two vears it has become rather well established that the 
collagen molecule consists ot three poly peptide chains having a total molecu 
lar weight of around 340,000. The individual chains in this unit are not 
necessarily the same in weight or in length. As a matter of fact, Dr. Doty at 
Harvard believes them to be of different lengths, and there is some pretty 
good evidence for this. These three chains are held together by hydrogen 
bonding between the peptide groups of the polypeptide chains. 

Now in the ideal case the degradation of this material would involve the 
pulling apart or rupture of these hydrogen bonds and formation of what 


have come to be called “parent gelatin molecules.” These are the unde- 


graded polypeptide chains of which the original molecules are composed. 


It seems that Mr. Cassel is doing considerably more than this in his 
degradative work. I was struck by the apparently small size of the units 
Or fragments which he is getting in solution. The gelatin molecules would 
have a quite high average molecular weight—a hundred thousand at least 
whereas apparently his fragments are considerably smaller than this. 

| was also struck by the fact that apparently aspartic acid is not affected 
by his treatments, whereas it has been supposed, by virtue of other work, 
that aspartic acid is relatively loosely bound. If one merely mildly hydrolyzes 
collagen, aspartic acid is one of the first residues that shows up as being 
liberated. 

| also wondered about this: I noticed that the most degraded specimen 
the 170°, 3-day specimen—had a nitrogen content of 18.6°7, which I consider 
to be the nitrogen content of pure collagen. 1 wonder if what you are doing 


is removing and degrading carbohydrate material. 
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Mr. CASSEI M In other words, are We purifying the materia , 
CHAIRMAN HIGHBERGER: Yes 


Mr. Casset: We are, obviously, removing something that does not 


contain nitrogen. | would hesitate to agree that we are simply removing 


carbohydrates through this process. Actually, the nitrogen on my purifed 


collagen samples has never averaged as high as 18.6°, This 18.157 1s about 


the average | get with this method of purification 


CHAIRMAN HiGHBeRGER: It undoubtedly will depend on the process used 


for extraction. | am referring to very extensively extracted material. 


Dr. SHI EN NG rt | nited Shoe Machinery Corp Have you noticed 


any decarboxylation of collagen at higher temperatures? 


Mr. Casset: In this study we did not do any work to detect that. | 
think, though, that Dr. Kanagy has shown that CO. is removed from collagen 
when heated at higher temperatures. 


Dr. Tu: As high as 170°? Or is that high enough? 


Mr. Casset: I am sure the 170° would be high enough for this length of 
time. 


Dr. Kremzer (General Foods Corp.): In a recent paper there was sug- 
gested the importance of the polysaccharide material in collagen and its 
relationship to the insolubility of collagen. Would you care to comment 
on this? 


Mr. Casset: I do not know the polysaccharide content of the material 
| was working with. Dr. Highberger had already commented on it. | do 
not know what influence it has. The control sample is insoluble in water. 
At least there is no significant solubilization. Whether that is due to a 
small amount of carbohydrate being left in there, | don’t know, but I don’t 


heliev e so. 


CHAIRMAN HiGHBEeRGER: | might add that although the group with 
which I have been working was, | believe, the first actually to demonstrate 
the important effect of polysaccharide material in the reconstitution of 
collagen, | am rather skeptical about the role of polysaccharide material in 
native collagen in causing insolubility. We have data on skin material which 


has been so extensively extracted that vou cannot detect more than an 
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extremely minute trace of polysaccharide material, and yet this is just 
insoluble as other material which has more. 


as 


Dk. KREMZNER: What was vour source of collagen material? And what is 


your Opinion as to why the proline and hydroxy proline were hot affected at 
170° C 


Mr. Casset: The source of the material was steerhide which was purifed 


by a series of extractions but not exposed to any lime or trypsin treatments 

\s to why the proline or hydroxyproline was not affected, hydroxyproline 
was attacked at the highest temperature, 170°, in oxygen. Why it was not 
attacked before we got to that point, I do not know. Proline should be a 
pretty stable amino acid. We would expect the hydroxyproline to be less 
stable I think there has been some work done on the oxidation of individual 


amino acids | do not recall that either one of those two were neal the top 


so far as ease of attack ts concerned. 


TO THE ATOMIC SCIENTIS'1I 
Do you find it confusin’, 
When fishin’ for fusion, 
lo get fission, when fusion is needed 
Do you e’er tear your hair, 
With a rant and a r’ar, 
When you find that your mission 
Ot tidying fission, 
Ky the advent of fusion exceeded ? 
Do you ponder and wonder, 
Midst the atom-burst thunder, 
That rolls o'er New Mexico's dawn, 
Will the world be made better, 
Or warmer, or wetter 


Or will it just simply be gone? 


\ similar] Indifference to domestic sources of raw materials governed the geograph 


of leather manufactures Tanning was so widely dispersed that in 1860 it ranked filth 
imong our industries in number of establishments. The latter were scattered through all 


parts of the country Those of New England and the Middle States used man 


imported 
hide Ss ind ivera 


ved three times the capacity of tanneries situated in the South and West 


\lthough fairly large plants, under corporate ownership and using mechanical improy 


ments, were in existence early in the century, and numerous patents for leather 
processes and machinery were issued, no radical change occurred in tanning before the 


Civil War. Our most important leather 


Harness ind saddle I 


using manufacture was that of boots and shoe 
naking remained i shop occupation 

History of Manufactures in the United States, Vol. 1, 1607-1860. Victor S. Clark. New 
York McGraw-Hill Book Company, Inc., 1929 
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Bricf Bro raphics of Our Gor tributors 


James M. Cassin See the May, 1956, Journal. 


ProFEssoR Joun B. SPEAKMAN, D.Sc., F.R.IC., FOT.L.. is head of the 
Vextile Industries Department of Leeds University, Leeds, England. Pro- 
fessor Speakman is generally recognized as one of the foremost authorities, if 
not the foremost, on the chemistry of keratin in general and of wool in par- 
ticular. This recognition is attested by the many honors and awards that 
have come to him over the years. He is an Honorary Fellow of the Textile 
Institute and an Honorary Freeman of the Worshipful Company of Cloth- 
workers; he holds the Warner Memorial Medal of the Textile Institute, 
the Research Medal of the Worshipful Company of Dyers (3 times), the 
Perkin Medal of the Society of Dyers and Colourists, the Grand Prix Lit- 
téraire of the International Wool Textile Organization, and the Gold Medal 
of Honor of the Verein der Textilchemiker und Coloristen. 


Professor Speakman was educated at Manchester University (B.Se., 1920; 
M.Se., 1921). After a brief period of service as Research Chemist for the 
Chemical Warfare Committee of the British War Office he joined Leeds 
University as Lecturer in Textile Chemistry in 1924 and rose through the 
academic grades to a professorship in 1939. Most of his very numerous 
papers have appeared in such journals as the Proceedings of the Royal Society, 
the Transactions of the Faraday Society, and the Journal of the Society of 
Dyers and Colourists, but several of his stimulating addresses have appeared 
in the leather literature, particularly the Journal of the Society of Leather 


Trades’ Chemists. 


\s leather chemists we are interested in the chemistry of keratin because 
we must remove the keratinous hair and epidermis from the skin. Professor 
Speakman’s paper, however, has nothing to do with unhairing but should 
interest us for a much more significant reason. He has shown how the 


properties of wool hbers can be modified and improved by controlled chemical 


modification of their component protein. Perhaps the day may come when 


collagen fibers will be modihed and improved by similar treatments. We 
could be more hopeful that this would come to pass if the leather industry 
had a man of Speakman’s stature devoting his talents to this task. 
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OBITUARY 


Joun J. Moran 1893-1958 


John J. “Jack”? Moran died on July 2 after an illness of several 
weeks. He had been in the publishing business since 1919. For 
the last ten years he was an officer of Shoe Trades Publishing 
Company, publishers of the well-known trade journals 4merican 
Shoemaking and The Leather Manufacturer. He became an 
Associate Member of our Association in 1943 and was invariably 
present at oul annual meetings. | he Assoc lation and particularly 
the editorial staff of this journal owe him a debt of gratitude for 


his help and cooperation. He will be missed. 
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Volumetric Determination of Aluminum in Presence of Iron, Ti- 
tanium, Calcium, Silicon, and Other Impurities. H. L. Watts. Anal. Chem.. 
30, 967-70 (1958).—The material containing aluminum is decomposed by 
acids or by a fusion, depending upon the type of material. Silica is removed 
as usual. Calcium is precipitated by adding K2C.O,. The solution is brought to 
pH 11.5 by adding strong NaOH solution and then brought back to exactly pH 
10.0, determined potentiometrically with an alkali-range glass electrode. At this 
point Al is in solution as aluminate, while the other metals have been precipitated 
as hydroxides, or oxalate in the case of Ca. Then add KF solution, forming 
\lF., and KOH, and titrate the liberated KOH to the pH 10.0 end point. The 
method is applicable to samples, or aliquots, containing 0.04 to 0.11 g. AI.O,. 


H.B.M. 


Swelling and Shrinkage Temperature of Tanned Collagen.  B. N. 
Ghosh and S$. Ghosh. Bull. Central Leather Research Inst., Madras, 4, 176-80 
(1957).—The forces of cohesion that resist hydrothermal shrinkage are analo- 
gous to viscous forces. From Flory’s formula (J. Phys. Chem.. 46, 870 [1942]) 
for the viscosity of a concentrated solution of a polyester, the authors deduce 
that the reciprocal of the shrinkage temperature, 1/T.. expressed in absolute 
temperature units (°K.) should be a linear function of the square root of the 
weight fraction, W.. of dry leather in leather swollen at the isoelectric point. 
Measurements of T. and swollen weight as a percentage of the dry weight were 
made on two sets of leathers: (1) collagen tanned with 0 to 1067 HCHO, with T, 
from 58° to 77°C., and (2) fully tanned Cr leather, partially dechromed with 
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borie acid (no dechroming), adipic, phosphoric, lactic. tartaric, and oxalic 
acids, with T, from 124° to 61°C. Supposedly the Cr.O.,, contents of these 
leathers declined in the above order, but no values for Cr.O., content are given. 
No information is given as to how T, values above 100°C. were obtained. Plots 
of L/T. (in °K.) against W.2 were linear, as anticipated. 1H.B.M. 


Studies on Proteases and Amylases as Unhairing Agents for Skins 
and Hides with Particular Reference to Reactions of Skin Mucoids 
with Amylases. 5. M. Bose and W. Madhava Krishna. Bull. Central Leather 
Research Inst., Madras, 4, 157-75 (1957).—Unhairing with madar latex (Calo- 
tropis gigantea) and the amylase of sprouted “ragi” (Fleusine coracana) has 
been described previously (JALCA, 50, 192 [1955]: Indian patents 50806 

1953] and 52013 [1954]). This paper contains nothing further on actual 
unhairing, except a study of bactericidal agents that might be added to prevent 
putrefaction during the 1 to 3 days required for the enzymatic unhairing. The 
activitiy of madar latex was not impaired by adding boric acid, thymol, merthio- 
late, or toluene, and was destroyed or seriously impaired by adding I.. 
p-nitrophenol, phenol, HCHO, CHCL, and Na benzoate. The activity of ragi 
extract was impaired or destroyed by all the above except merthiolate, toluene, 
and CHCL,. The proteolytic activities of fresh latexes from 5 plants were meas- 
ured with egg albumin as substrate using the modified Anson method (JALCA. 
22, 642 [1957]). Latex of madar was somewhat more active than latexes from 
papaya and fig; latexes of banyan and prickly pear have no proteolytic activity. 
The activity of madar latex showed large seasonal variations. No correlation 
was found between proteolytic activity and ascorbic acid. cysteine, or glutathione 
contents of the latex. The madar latex and proteases obtained therefrom lose 
activity rapidly on storage. Rate of loss of activity increases with temperature. 
is lowest at pH 7. and is somewhat decreased by adding reducing agents 
(Na S.0,, Na.S ,0;, NaS), possibly because loss of activity is caused by oxida- 
tion of sulhydril groups. Crude protease was obtained from madar latex by pre- 
cipitation with alcohol. No preparation even approached satisfactory storage 
stability under any condition tried. The amylase activities of extracts of 
sprouted barley. ragi, and “jowar” were measured by determining reducing 
sugars liberated from starch. The barley extract was somewhat more potent than 
the ragi extract, but the latter is much the cheaper in India. Amylase was pre- 
pared from extract of sprouted ragi by precipitation with alcohol. Factors 
affecting its activity on goatskin mucoid prepared as described in JALCA., 
4), 192 (1955) were studied by mixing 5 ml. of mucoid suspension with 2 ml. 
of ragi amylase solution and determining the liberated reducing sugars. gen- 
erally after 30 min. at 45°C. Activity was maximum at pH 4 and at about 52°C. 
The amount of reducing sugars liberated increased linearly with time up to 
30 min., with concentration of mucoid up to 5¢¢. and with concentration of 
enzyme up to 47. The presence in the digestion mixture of 0.050 NaCl, KCL. 
NH,Cl, CaCl, BaCl., or MgCl. increased the amylase activity by at most 6°7. 

H.B.M. 


Spectral Photometric Determinations of Potassium Chromic Sulfate 
Solutions. I. Changes during Heating. M. Zikmund. Chem. Zvesti. 11, 
928-35 (1957) (German summary); Chem. Abstr., 52, 7007e. 
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Determination of Tannie Acid and the Photometric Determination 
of Iron and Titanium. C. Yoshimura and K. Ono. Nippon Kagaku Zasshi, 78, 
320-23 (1957): Chem. Abstr., 5%, 7022d. 


The Mechanism of Keratinization of gen Epidermal Cells. A. G. 
Matolsky and S. J. Sinesa. Anat. Record, 1°28, 55-67 (1957): Chem. Abstr., 


ey LOU 


7 


Uronie Acids of Gelatin. A. M. Venet. J. Pouradier. and J. M. Landucci. 
Bull. Soc. Chim. France, 1957, 1325-29: Chem. Abstr.. 5°, 7388e. 


The Use of the Hydrolyzate of Tanned Hide Wastes for Feeding 
Purposes. J. Dusik. Sbornik Ceskoslav. Akad. Zemedelskych Ved, Zivocisna 


Vyroba, 2, 1-14 (1957) (English summary); Chem. Abstr., 5°, 7567h 


Chebulagic Acid and Chebulinie Acid. 0. T. Schmidt. Das Leder, 8. 
106-10 (1957).—Chebulagie (C,,H,,0.;) and chebulinie (C,,H,.O.;) acids i 
the initial stages of hydrolysis take up one molecule of water to form the “neo” 
acids, neochebulagic and neochebulinic. The fact that optical rotation is not 
changed and the isolation of 2 -methylglucose show that the ester linkage to the 
2-hydroxyl of the glucose hydrolyzes to form the neo acids. Neither che shulagic 
nor neochebulagic acids split off CO. under conditions that will quantitatively 
decarboxylate gallic acid; therefore the chebulic acid portion of these molecules 
does not contain a free aromatic carboxyl. A structural formula for chebulagic 
acid is proposed; it consists of corilagin (1-galloyl- 3.6 hexahydroxydiphenoy! 
elucose) combined with chebulic acid by two ester links. Chebulic acid is a 
lactone of a tetrahydroxy-tetracarboxylic acid. and has the structure 


O 
Y 
= *C—O 


HO CH —CH— COOH 
\ J i 
CH— CH,— COOH 
HO OH *COOH 


In chebulagic acid the bottom (as shown) C atom marked with * is esterified 
with the 2- hydroxyl of the glucose of corilagin and the top C with the 4-hydroxyl. 
In neochebul: gic acid ole the ester with the 4-hydroxyl remains. The proposed 
structures for chebulinic and neochebulinic acids are the same as those above 
for chebulagic and neochebulagic except that 1.3.6-trigalloylglucose replaces 
corilagin. The trigalloylglucose was an amorphous substance with a rotation 
of +-27° in ethanol and no mutarotation. Chebulinic acid, on hydrolysis at 
60°C. in acetone-water (1:3), first adds one molecule of water to form the neo 
acid which is a crystalline, dibasic acid melting at 193°-195°C. with decom- 
position, and a specific rotation of +-12° in ethanol. The neo acid then 
hydrolyzes to chebulic acid and trigalloylglucose and the latter to gallic acid 
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and 3.6-digalloylglucose. The hypothesis that two gallic acid groups attached to 
elucose combine in the plant by dehydrogenation to form hexahydroxydipheni 
acid was tested with simple compounds, Gallic acid methyl ester was dehydro 
genated to hexahydroxydiphenic acid methyl ester either by oxygen with 
platinum or animal charcoal or by anodic oxidation in slightly acid solution. 
In alkaline solution gallic acid splits off. Anodie oxidation also oxidized 
1.4-digalloylbutanediol to 1,4-(hexahydroxydiphenoyl) -butanediol, and 1,2 
acetone-3.6-digallovlglucose to 1.2-acetone-3.6- ( hexadhydroxydiphenoy!)-glucose. 
In the last reaction, yield was small, but these dehydrogenation methods are not 
specific and other reactions predominate. 1.D.C. 


Automatic Equipment for Determination of Amino Acids Separated 
on Columns of lon Exchange Resins. D. H. Simmons. Anal. Chem., 30, 
1043-49 (1958) .—This apparatus automatically collects 2-ml. fractions, adds 
the requisite amount of ninhydrin reagent to each, heats the fraction to develop 
color, dilutes the solution to the proper concentration, estimates the color 
spectrophotometrically, and records the results graphically. The machine ap 
proximately doubles the output of results obtained by the manual method, and 
analytical variations have been reduced by a factor of 3 over the manual method. 


H.B.M. 


The Properties of Leather from the Scientifie Standpoint. W. Grass 
man. Das Leder, 9, 1-5 (1958).—-The fundamental properties of leather, such 
as porosity, flexibility, and strength, depend on the fine microscopic structure 
and 3-dimensional weave of the fibers of the skin. The chemical and physical 
properties of the collagen fibers, which are proteins rich in polar groups, deter- 
mine the breathing and the water vapor exchange characteristics of the leather. 
Che scientist must devise methods for testing and characterizing these properties 
and cooperate with the tanner in improving his product. The leather promotion 
field includes improvement of quality. development of test methods. and _self- 
regulation of the industry to maintain quality LINC. 


A New Tanning Procedure with Sulfite Cellulose Extract. A. T. Hough. 
Rev. Tech. Inds. Cuir., 49, 239 (1957).—A new tanning process of fairly recent 
conception—the first experiments were undertaken in 1950——has been perfected. 
The process makes use of a combination of lignosulfonate and urea-formaldehyde 
resin. The complex formed allows a tannage which is complete in itself and 
extremely rapid. The principle involved is derived from the fact that di- 
methylolurea and alcohols form ethers which are easily polymerized and have 
good tanning properties. It was deduced that the alcoholic groups of ligno- 
sulfonic acid would react with dimethylolurea to form a ligninyl-dimethylolurea 
ester of good tanning properties and easily polymerized within the hide fiber. 
It is well known that the ethers have better propensities than the methylolamines. 
The tannage can be carried out either with an extract prepared by condensing 
lignosulfonate, urea, and HCHO, or by applying the basic materials directly to 
the pelt without previous condensation. The mixture may be applied to pelt 
or to leathers already pretanned by other processes: or leathers tanned by the 
process may he finished by any other known tannage. T.D.B. 
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Effect of Diluents on Fusion Temperature of the Crystalline Regions 
in Plain and Tanned Cowhide. L. P. Witnauer and J. G. Fee. J. Polymer 
Sct., 26, 141-50 (1957). 


Shrinkage temperatures, which are believed to be 
the melting points (T 


) of the crystalline regions in cowhide, were determined 
with the instrument described in JALCA, 51, 530-41 (1956). Strips of de- 
haired, pickled. depickled, acetone-dehy drated cowhide. or of a commercial 
vegetable-tanned upholstery leather, or of cowhide tanned in the laboratory 
with 1¢¢ HCHO at pH 7.5. were dried in vacuum and then brought to various 
contents of water, ethylene glycol, phenol, or formamide. The shrinkage tem- 
peratures of these strips were measured in a mercury bath heated through a 
surrounding glycol bath. The temperature was raised by 3°C. per min. up to 
about 10° below the expected T,, and by 0.5°C. through the shrinkage range. 
The shrinkage Was abrupt, and - was reproducible to | ... The same values 
for T,, were obtained when the final heating was done extremely slowly—3°C. 
in d hr. Results are given in the following table: 


EFFECT OF DILUENTS AND DILUENT CONTENT ON MELTING TEMPERATURI 
(SHRINKAGE TEMPERATURE) OF PLAIN AND TANNED COWHIDES 


Plain Hide 


24.5 
2. 
33.5 
4.0 
5 5 
56.0 
9.0 
18.5 
62.5 


Immersed 


‘ anne d Hide 


water 


26.0 
290 
10.5 


rr? 


Immerse 
>.) 
val) 
Immersed 


| weight of hide, tannin ind water 


The reciprocal melting temperature was plotted against volume fraction of 
diluent. The data obtained for collagen-ethylene glycol by Garrett and Flory 
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(Nature, 14%, 176 [1956]) using a different technique fall on the same curve 
as the data obtained by the authors. By extrapolation to zero diluent the value 
145°C. was obtained for the melting point of undiluted cowhide collagen, no 
matter which diluent was employed. This value could not be verified by heat 
ing dry cowhide collagen, which contracted only slightly and over a wide tem 
perature range. Similar extrapolations to zero diluent gave melting points of 
151°C. for HCHO-tanned cowhide, and 120°C. for vegetabl--tanned cowhide. 
This last value was verified experimentally. At low diluent (water) contents 
T,,, is as high, or even higher. for the tanned cowhide as for the plain cowhide. 
hut at high diluent contents T,, is much lower for the plain cowhide. Indications 
are that HCHO- and vegetable-tanned cowhide when saturated with water con 
tain only about 40¢¢ “effective” water, compared with about 62.5¢¢ for plain 
cowhide, due to cross-linking and blocking of active sites. The different effects 
of HCHO and vegetable tannin on the melting point of the dry material indi- 
cate a different mode of cross-linking. Heats and entropies of fusion and energies 
of interaction were calculated by the method of Flory ef al. (/. Polymer Sct.. 
1°, 103 [1954]). Heat of fusion was about 2000 cal/mole for cowhide. caleu 
lated from the data obtained with glycol, phenol, and formamide as diluents. 
but was 7000-8000 when calculated for cowhide and for the 2 tanned cowhides 
with water as diluent. Similar discrepancies were found in entropies of fusion. 
and calculated energies of interaction were erratic. These discrepancies cannot 


he explained at present. H.B.M. 


Electroendosmosis through Hide and Leather Membranes. 3. N. Ghosh 
and S. Ghosh. Bull. Central Leather Research Inst., Madras. 4, 259 65 (1958). 
Diaphragms of dehaired. delimed goatskin and various leathers were clamped 
hetween two limbs of a U-tube filled with solutions of various pH values. Th 
diaphragms had been washed nearly free from electrolyte (after neutralizing 
to pH 7 in the case of Cr leathers) and then soaked for 3 days in the solutions of 
various pH values before being placed in the apparatus. Use of anions that 
form complexes with Cr was avoided. The arms of the U-tube were connected 
by a horizontal capillary containing an air bubble. Electroendosmosis was 
measured from the movement of this bubble when a potential was applied across 
the diaphragm. Zeta-potentials at various pH values were calculated from th 
Smoluchowski relation. The pH at which the zeta-potential was 0 was taken 


as the I.F.P. Values found for the I.E.P. were: 


Limed. delimed goatskin 

HCHO-tanned goatskin 

Vegetable-tanned leather 

Same, partly detanned with acetone 

Cr leather (basic Cr sulfate tannage). dried 
before neutralizing 


Same. not dried 


These results contirm those of previous workers. including Otto’s finding 
(JALCA, 46, 147 49 [1951]) as to the effect of drying Cr leather on the I.E.P. 
The low L.E.P. of vegetable leather is ascribed to free acidic groups in the fixed 


tannin molecule. H.B.M. 
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Studies on the Enzyme Depilation of Hides and Skins. Ill. The In- 
fluence of Fundamental Culture Conditions on the Production of 
Protease and Depilatory Enzyme by Aerobic Bacteria. H. Toyoda and A. 
Futami. Bull. Japanese Assoc. Leather Technol., 4, 21-26 (1958) (English 
summary); ef. JALCA, 53, 225, 295 (1958).—The effects of growth conditions 
on production of proteases and depilatory enzymes were studied employing 
strains of B.megatherium and B. subtilis isolated from hide. Protease I was 
measured by its effect on setting of gelatin, and protease II by formation of 
amino nitrogen, Some culturing conditions have different effects on production 
of proteases I and II, indicating that at least 2 proteolytic enzymes are pro- 
duced. The effects of conditions on production of depilatory enzyme were more 
like the effects on production of protease I than protease II. Formation of 
protease II is more rapid than protease I, reaching a maximum in 3 to 6 days, 
while protease | increases slowly up to 9 days or more. Optimum pH is slightly 
below 7. Optimum temperature is 30°C. for B. megatherium and 35°C. for B. 
subtilis. Enzyme production increases with ratio of surface to volume of media 
(except when this ratio is excessively large), but agitation has little or no effect 
on protease production. Authors’ summary (abridged) 


Studies on the Change of the Composition of the Tanning Proper- 
ties of Skin Tissue. I. Change of the Properties of Raw Skin during 
Storage. R. Sasaki and Y. Sato. Bull. Japanese Assoc. Leather Technol., 4, 
16 20 (1958) (English summary).—The question whether there are changes 
in the property of raw skin during storage at 25°C. was investigated, and the 
experimental results are expressed statistically. The changes caused by salting 
or drying and by storage at 25°C. for various lengths of time were compared. 
In the case of salt-curing, some properties of alkali-treated skin, i.e., digestability 
by pancreatin and ability to combine with water, Cr.O,, and tannic acid were 
found to have changed, but ability to combine with HCHO was not affected. 
In the case of salting or drying treatment, the ability to combine with water 
was found to have increased, but absorption of Cr.O, and tannic acid was de- 
creased. The ability of salt-cured skin stored over a period of time to combine 
with water, Cr.O.. and tannic acid increased slightly between 1 and 4 months 
but decreased after 4 months. The increase and decrease were proportional. In 
the storage of dried skin the extent of the changes of the above properties was 
not the same. and the ability to absorb Cr.0, and tannic acid was less when 
compared to fresh skin. In general the changes were small during a storage 
period of 1 to 4 months: however. it should be noted that properties of skin 
stored at 25°C. vary according to the length of storage. Authors’ summary 


Study of Leather for Gas Meter Diaphragms. I. Air Permeability. 
M. Kubota. Bull. Japanese Assoc. Leather Technol., 4, 27-32 (1958) (English 
summary ).—-The air permeability of sheep leather, measured by a modification 
of the method of Wilson and Lines (Ind. Eng. Chem., 17, 570 [1925]) was 
lower in the butt than in the belly. When the grain was removed, the permeabili- 
ty varied little with location. Chrome retanning made the leather softer and 
more uniform but increased the difference in permeability between butt and 
belly. Oil content was increased to a maximum of 65°. The customary ap- 
plication of excessive oil should be re-examined, since it is possible to render 
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the leather impermeable to air by coating with a waterproof layer. A different 
method of oiling to give more uniform absorption should be considered, as well 
as the effect of composition of the oil. Authors’ summary (abridged) 


Collagen. X1. Quantitative Examination of in Vitro Combinations 
of Collagen A—Mucopolysaccharide Acid, 5. Bazin, A. Delaunay, and N. 
Briquelet. Ann. Inst. Pasteur, 93, 624-30 (1957) (English summary); Chem. 


fhst., V2, 822G/. 


Contribution to the Knowledge of the Fine Structure and Chemical 
Properties of Animal Connective Tissue Fibers. P. 5. Santos, H. 5. San- 
tos. G. A. Edwards. A. R. Hoge. and P. Sawaya. Mem. Inst. Butantan, ‘2%, 
1-25 (in English 27-39) (1955-56) (Pub. 1957); Chem. Abstr., 5%, 8244h. 


The Effect of Wea ganic Acids o e Rat Tail Collagen Fiber 

The Effect of Weak Org Acids on the Rat Tail Collagen Fil 
of Young and Old Animals. |. Banga. Gerontologia, 1, 325-46 (1957): 
Chem. Abstr., 3%, 8249e. 


Collagen and Elastin: Effect of Age on Their Relation. D. A. Hall. 
Gerontologia, 1, 347 63 (1957); Chem. Abstr., 5°2, 8334e. 


Combined Treatment of Industrial and Domestic Wastes. L. S. Kraus. 
Sewage and Ind. Wastes. 80, 199-207 (1958): Chem. Abstr... 5%. 8428b. 


ZO 


The Reactivity of Keratin. R. C. Ghosh, J. R. Holker, and J. B. Speakman. 
Textile Research J., 28, 112-19 (1958).—The amorphous phase of wool con 


tains and is created by amino acids with large side chains. These include thos 


which are commonly used in cross-linking reactions. Since cross-linking is not 
likely to have a profound effect upon the elastic properties of a disorganized 
structure unless the degree of cross-linking is high, it is clear why cross-linking 
agents such as HCHO fail to give the desired effects on wool. It appears probable 
that the properties of wool could be modified advantageously by forming graft 
copolymers in the amorphous stage. It is suggested this might be accomplished 
easily by applying vinyl compounds to wool previously treated with malei 


anhydride. R.M.L. 


Estimation of Cortical Components in Various Wools. W. J. Thorsen. 
Textile Research J., 28, 185-97 (1958).—Wools of varying diameter and crimp, 
from several breeds and ages. were stained with various reagents chosen to give 
high contrast between the ortho- and the paracortical segments. Sodium plumbite 
vields a brown to black sulfide stain which is selective for the paracortex. Acid 
Ni(No.)» preferentially stains the ortho segments, as does Br water. Solubility 
in aqueous urea and monothioglycol increases regularly with the degree of 
staining in the Ni solution. Finally. paralleling the staining behavior, the 
stress in the wool at 306% extension (wet) increases generally with diameter as 
well as with increasing maturity of the sheep. R.M.L. 
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The Amino Acid Composition of Keratins. D. H. Simmonds. Textile 
Research J., 28, 314-17 (1958).—-Human hair, kid mohair, and two Merino 
wool samples (whose fiber diameter were the same but whose crimp frequency 
varied) were analyzed for amino acid composition, employing the Moore-Stein 
ion exchange chromatographic technique. Differences among the 4 samples 
were detected for the amino acids glycine, valine, leucine, cystine, and proline. 


Proline was the only acid which differed for the two Merino wools. R.M.L. 


A Comparison of Fabrice Tear Tests. Richard Steele. Am. Dyestuff Reptr.. 
17, 143-45 (1958).—-The trapezoid, single-rip and double-rip tongue, Elmen- 
dorf, wing rip, and pin methods for the determination of fabric tear strength 
have been compared on cotton printcloth and sheeting treated with softeners. 
To emphasize the characteristic element of tear strength, which is the deforma- 
tion of the fabric to distribute the applied load over its stress-bearing elements. 
the single-rip tongue test is the most satisfactory, followed by the double-rip 
tongue and the pin test. The other three tests are much less sensitive to the 
deformation factor in tear resistance. R.M.L. 


Penetration and Supercontraction of Keratin Fibers by Lithium 
Bromide Solutions. A. R. Haly and June Griffith. Textile Research J., 28, 
32-40 (1958).—Microscopic measurements were made of the diametral swelling 
and degree of supercontraction of wool fibers in LiBr solutions at room temper- 
ature. Supercontractions measured around the orthocortical and around the para- 
cortical sides of the fibers differed. It was concluded that the epicuticle is an 
important barrier to the entry of the reagent. Supercontraction at 89° and at 
100° C. takes place in two distinct stages separated by an intermediate period 
during which little or no contraction takes place. The first stage probably 
results from the breakdown of weak secondary bonds. The second contraction 
stage is well represented by an equation derived from a simple model; rate 
constants obtained by fitting this equation to the data show that there is a 
strong correlation between rates of contraction in the second stage and the 


relative humidity over the LiBr solutions. R.M.L. 


The Effect of Sulfuric Acid on Wool. R. L. Elliott, R. S. Asquith, and 
DD. H. Rawson. J. Soc. Dyers and Colourists, 74, 173-80 (1958).—The attack 
of H.SO, of various concentrations on wool has been examined under different 
time-temperature conditions of treatment. The attack has been shown to be of 
the following types: (a) hydrolysis in concentrations up to 44% H.SO, by 
weight; (b) rapid dissolution which can be differentiated histologically from 
simple hydrolysis when the acid concentration is between 44% and 81.3%; 
(c) a slow attack between 93° and 98°67 which becomes considerably more 
rapid above 60°C.; (d) a rapid oxidative attack and dissolution in acid concen- 
tions in excess of 9807. Correlation of chemical, microscopic. and chroma- 
tographic data obtained from the action of concentrated H.SO, showed that 
the attack is made first on the cuticle and indicates the presence of a considerable 
number of free hydroxy groups, which may arise from the serine and threonine 
residues of the cuticle or from the presence of polysaccharide. Removal of the 
cuticle sheath is followed by progressive dissolution of the fiber along with 
slow sulfonation of the amino acid residues containing benzene rings. R.M.L. 
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The Reaction of Formaldehyde with Wool and Its Effect on Di- 
gestion by Insects. J. R. McPhee. Textile Research J.. ‘28, 303-14 (1958). 
Formaldehyde at pH 12 combines with at least 95¢¢ of the indole, 55¢¢ of th 
primary amide, 45¢¢ of the guanidyl, and 40° of the primary amino groups 
of wool in 30 min. at room temperature. Wool treated in this way is resistant 
to the larvae of the clothes moth and the furniture carpet beetle, as well as to 
alkali, acid, thioglycollate. trypsin, and soil microorganisms: furthermore, phys 
ical properties such as appearance, felting shrinkage. bursting strength. abra 
sion resistance, and yarn strength are unaltered. R.M.L. 


Vertical Fiber in Relation to the Properties of Chrome Side Leather. 
.. o . Amos. Z. Soc. Leather Trade 5° Chemists. 42. 19 OO | 1958). \ sin ill 
percentage of cowhides have a layer of vertically oriented (not to be confused 


with “high angle of weave”) corium fibers below the thermostat layer in_ the 
butt region. Photomicrographs of sections taken from = such hides at various 
steps in the tanning process show that vertical orientation persists and is not 
subject to modification by changes it tanning procedure. Dyes and fatliquors 
penetrate rapidly and extensively. Hides with vertical fibers yield soft leathers 
which lack fullness of feel but which have a fine break. poor lasting properties 
notably low pressures at grain crack, and when pasted for drying. low distensions 
as measured with the lastometer J.M.C. 


Reversal of Double Refraction of Collagen Fibers by Tanning with 
Sumac Extract. A. Kiintzel and Ek. Gratacos. Das Leder, 9, 25-28 (1958).——A 
few tanning materials such as sumac and myrobalans under certain conditions 
are known to change the positive birefringence of collagen fibers to negativ: 
(see R. H. Marriott abstract. /ALCA, 31, 229 [1936]). An attempt was made 
to isolate a specific component of sumac that would cause this reversal of bir 
fringence. Soaked. centrifuged hide powder was tanned with a 10? solution 
of a technical sumac extract (E,). in a 20-volume float for 24 hr. The liquor 
was removed by suction. and the tanned powder was given two 30-second rinses 
with 30 volumes of distilled water. A portion (A,) was dried in air and the 
remainder was extracted in a Soxhlet with methyl alcohol to ¢ 


ive tanned powder 
(B,). The extract (E,). after removal of methanol, was taken up in water and 
used to tan a new lot of unchromed hide powder (A.). The operation was re 
peated to give 4 unwashed powders (A series). 4 washed powders (B series 

and 4 extracts (FE series). Analyses of the extracts are shown in the following 
table: 


Nontannit 


~] 


mh Ww 
Neh 


i NO 


Purity and permanganate requirement both increased as the number of th 
extract increased. In all instances the unextracted leather powders (A series) 
had negative birefringence. and after extraction (B series) this returned to 
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positive. There was, therefore, no enrichment of a component which caused the 
reversal. Any fraction could cause the effect by being deposited on the hide 
powder in a water-soluble form in sufficient amount. The leather powders of 
the A series were softer and more leatherlike than those of the B series, although 
the B leathers contained more moisture in the air-dry condition. The greater 
water takeup by the B leather was the result of greater capillary volume; the 
inner surface area by the BET method (/. Am. Chem. Soc., 60, 309 [1938]) of 
the A leathers was 2.85 sq. Mm. per @g., and of the B leathers 4.94 sq. m. In 
further experiments sumac-tanned leather was exhaustively extracted with water, 
then with 1:1 water-acetone mixture. Leather tanned with this acetone extract 
had negative birefringence before washing. The same result was obtained with 
t pure acetone extract obtained from sumac-tanned leather that had been 
thoroughly extracted with both water and methanol before the acetone extraction. 
Phe basic tannage was not important. Wattle-tanned leather retanned with 
sumac was negative, but washed sumac-tanned leather retanned with wattle was 
positive. The material that caused reversal of birefringence had the effect of a 
hydrate because either oven-drying to a moisture content less than that of the 
tir-dry leather or soaking the leather in water made the optical effect disappear. 
Riko 


Stitch Tear Tests on Light Leather. C. D. Pomeroy. J. Soc. Leather 
Trades’ Chemists, 4°, 90-100 (1958). \ study is reported of the effect on 
stitch-tearing loads of those factors considered likely to affect the failure of 
light leathers. Chrome calf and chrome-retan sheepskin were used. Steel wire 
was used to form the stitches, but waxed thread of similar diameter is said to 
prove equally applicable. The tearing load increases as the distance between 
stitch holes increases. but the rate of increase with increasing distance is not 
constant. A greater load is required to pull a stitch through from grain to 
flesh than vice versa. The thicker the wire. the greater is the load required. 
Tearing load increases as the distance of the stitch holes from the edge increases. 
and a maximum is reached when the stitch passes completely through the leather 
ind does not tear out through the edge of the specimen, J.M.C. 


An Approach to the Study of Vegetable Tannins by the Oxidation of 
Plant Phenolies. D. E. Hathway. /. Soc. Leather Trades’ Chemists. 42. 108-21 
1958).-The chemistry of the formation of large aromatic molecules of plant 
tissues is reviewed with particular emphasis on quinone-type structures. their 
reduction products. and reactivity. U. V. absorption spectra of products and 
t study of the oxygen uptake by polyhydroxy-flavans at 35°C. indicate that 
catechin autoxidation in neutral aqueous solution involves quinone polymeriz- 
ation but that) constitutional differences modify this procedure for other 
hydroxy-flavans. Briefly reported is the in vitro transformation of gallates into 
ellagates under physiological conditions and the enzymatic oxidation of catechin 
to a polymer structurally related to some phlobatannins. J.M.C. 


Shell Cordovan and Analogies of Combination-Tanned Sole Leather. 
W. Frankford and A. Finch. J. Soc. Leather Trades’ Chemists. 42, 122-31 


(1958).—The paper discusses the various raw materials (butts) used in making 
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cordovan leather and the manner in which properties of “Shell Cordovan” are 
influenced by the fibrous structure of the horse butts used. Methods of tanning 
and finishing are outlined as are the advantages of this type of leather. Shortage 
of equine hides has triggered a search for means of producing Shell Cordovan 
from other type hides. Enzyme unhairing of cowhide was used in an attempt 
to obtain high fiber density. No likeness to the glassy layer of Shell Cordovan 
was produced by this procedure. Enzyme-unhaired bends tend to concentrate 
tanning material in the outer layers more than do conventionally limed hides. 
The leather produced from the enzyme-unhaired hides was attractive and 
flexible, resembling older-type sole leathers produced by unhairing hides by 
sweating process. }.M.C. 


Complexometric Determination of Sulfate. K.b. Sporek. Anal. Chem.. 
30, 1032-35 (1958).—Sulfate is precipitated as PbSO, from a solution con- 
taining 50° isopropyl alcohol. 10°% concentrated HNO... and an excess of 
Pb(NO,). equivalent to about 0.05M. Under these conditions PbSO, is virtually 
insoluble and forms a coarse. rapid filtering precipitate. The precipitate is 
filtered through a fritted filter disk of fine porosity, leaving as much of the 
precipitate as possible in the precipitation flask, and washed 3 times with small 
amounts of 50¢7 aqueous isopropyl! alcohol. The precipitate is then redissolved 
in an excess of ammoniacal 0.1M EDTA solution (ethylenedinitrilo tetra-acetir 
acid) and the excess EDTA is back-titrated with standard 0.05V ZnCl. solution 
using Eriochrome Black T indicator. The method is highly accurate and is 
applicable to materials containing from 0.167 to 1007 sulfate. though the 
analytical solution should preferably contain at least 0.1 g. SO, ion. The method 
is virtually free from interferences except that phosphate in rather high con- 
centrations causes high results. The determination of sulfate by this method 
takes 30 to 45 min. compared with at least a day for the conventional gravimetric 


method. H.B.M. 


Provisional Method (S.L.T.C.) for Testing the Fastness of Colored 
Leathers to Organic Solvents. /. Soc. Leather Trades’ Chemists. 42, 74-75 
(1958).—A specimen of the leather in contact with a specified uncolored ma 
terial is agitated in the solvent. The change in color of the specimen and stain 
ing of the uncolored material are assessed with the standard grav scale. Pro- 
visional Method (S.L.T.C.) for Testing the Fastness to Rubbing of 
Light Leathers Wetted from the Back with Organic Solvents. /hid. 
75-77..-A sample is wetted from the hack by contact with a felt pad soaked 
in the chosen solvent or mixture. The surface which is to be tested is then 
rubbed with a revolving dry felt pad. and the number of revolutions required to 


produce certain changes in the appearance of the finish is determined. J.M.LC. 


Preparative Fractionation and Quantitative Determination of the 
Portion of Synthetic Tanning Materials Precipitated by Metal Salts. 
\. Haglund. Das Leder, 9, 29-34. (1958). 
complicated mixtures, so that different methods of analysis for tannin do not 
give the same results. Various metal salts do not all have the same ability to 
precipitate tannin. Lead salts precipitate nontannin as well as tannin. Zine 


Vegetable tannins and syntans are 
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and cadmium salts were found to be best for determining tannin, but to obtain 
complete precipitation it was necessary to buffer the solution, and for this pur- 
pose pyridine was chosen, The method was as follows: To 100 ml. of analytical 
solution containing 5-10 g. per lL. of dry substance, add 5 ml. of 1\ metal acetate 
solution, then add 2 ml. of pyridine dropwise with swirling, filter, pass H.S 
through the filtrate for 20-30 min. to precipitate metal salts, filter, warm an 
aliquot (50 ml.) to remove H.S, rinse into a tared dish, dry, and weigh. Non- 
tannin can be determined in 45 min. with good precision. Corrections may be 
necessary because the syntan may contain Na.SO, which is changed to 
the acetate by the metal acetate, or (NH,).5O, which partially volatizes 
during drying. Instead of H.S for removing metal salts Complexon II] may be 
used. but with it results are less exact. The tannin values of syntans were much 
lower by the metal method than with hide powder. The ratios of purity by the 
zine acetate method to purity by the hide powder method for a number of syn- 
tans ranged from 0.58 to 0.93 for exchange syntans, from 0.63 to 0.79 for white 
syntans. from 0.44 to 0.48 for pretanning syntans. and from 0.00 to 0.14 for 
bleaching syntans. Zine salts precipitated more of a vegetable tannin than did 
cadmium salts, but the latter precipitated more of a syntan. The metal salt 
method is not proposed as a substitute for the hide powder method but as a 
valuable supplementary method. The nonprecipitatable component of various 
syntans was separated as follows for study: After adding metal salt and filtering. 
the filtrant was passed through a column filled with a hydrogen ion-saturated 
cationic resin to remove metal salts. The effluent was buffered to pH 3, and 
concentrated in vacuo at a low temperature. If the temperature is too high o1 
the solution is too acid condensation will occur with formation of tannin. 
The washed metal precipitate was suspended in water, and then a cationic 
exchange resin saturated with hydrogen ion was added in small portions to set 
free the tannin. Resin is rapid and much better than H.S for removing the 
metal. These tannin and nontannin preparations were used to tan calfskin. 
The tannin fraction made leather with a shrinkage temperature (T.) 10° to 
20° C. higher than that of the skin. The skin treated with the nontannin frac- 
tion was thin, empty, brittle. often translucent, and its T, was not raised. 
Precipitation with metal salt and pyridine is a simple and exact method for 
fractionating tannin mixtures. The amount of syntan precipitated by either zinc 
or cadmium salts decreased as the degree of condensation decreased or the degree 
of sulfonation increased; this fact was determined with special phenol-formalde- 
hyde condensates. condensed or sulfonated to various degrees. Mixtures of 
wattle and lignin extracts containing 10. 25, and 507 of lignin (total solids 
basis) were analyzed by the filter. the shake. and the zine acetate methods. Zinc 
acetate precipitated 28-347 of the lignin that was present in the mixtures. 
although it precipitated none from pure lignin extract. Also the 2 hide powder 
methods showed more tannin than the percentage calculated from analyses of 
the components. The spent liquors from tan and combining value determina- 
tions were analyzed by the filter and the zinc acetate methods. The differences 
between results by these 2 methods increased from 2.5 to 28.0 as the pro- 
portion of lignin in the mixture increased from 0 to 50°). The material 
absorbed by hide powder but not precipitated by zinc was considered to be 
semitannin. A 1:1 mixture of wattle and lignin was separated into 2 frac- 
tions—fraction I, material precipitated by zinc, and fraction IT. material not 
precipitated by zine. Purities of fraction Il were 44.5 by the filter method. 
32.0 by the shake method. and 6.9 by the zine method. Purities of fraction T by 
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the 3 methods varied from 83.8 to 89.8. Tan and combining values (24 hr.) 
were 88.6 and 63.4 for fraction | and 26.2 and 15.1 resp. for fraction If. Ina 
tanning test fraction | produced a normal leather with T, of 76° C.. fraction TI 
a hard, black. semitransparent product with T, of 63° C. This tannin mixture 
had a high semitannin content. and semitannins hinder the tanning process. 


The Structure of Alpha-Keratin. M. L. Huggins. Proc. Natl. Acad. Set. 
U.S... 4:33, 204-09 (1957): Chem. Abstr... 5°2. 8674a. 


Mechanism of Formation of Chromium (IID) Thiocyanate Com- 
plexes (Preliminary Communication). M. Beck and k. Toth. Magyar Kem. 
Folyoirat, G2, 211-12 (1956) (English summary): Chem. Abstr.. 5°2, 8821b. 


Oxalates of Zirconium: Composition, Structure, and Properties. 
Heterometric Study. M. Bobtelsky and A. Ben-Basset. Bull. Soe. Chim 
France, 1DHS, 180-84: Chem. Abstr. 52, 8822 


OOLLE, 


Oxalato and Malonato Complexes of Trivalent Metals. IL. Stabilities 
of Trioxalato Complexes of Iron, Chromium, Aluminum, and Gallium. 
N. K. Dutt and B. Sur. Z. Anorg. u. Allgem. Chem., ‘295, 195-203 (1957) Cin 
English): Chem. Abstr., 5'2, 8822¢ 


OOLLL, 


Reactive Groups of Collagen. IL. Acylation and Guanidino Group 
Destruction. 5S. M. Bose and K. T. Joseph. Arch. Biochem. Biophys., 74, 
16-58 (1958): Chem. Abstr., 32, 9257¢. 


Objective Color Measurements. I. W. Binder. Melliand Textilber.. 58, 
1398-1401 (1957). I. /bid.. 89, 77-80 (1958). TH. /bid., 178 90; Chem. 
fhstr.. 3°. 960Aa. 


The Effect of Various Parameters on the Rate of Formation of 
Fibers from Collagen Solutions. H. B. Bensusan and B. L. Hoyt. J. Am. 
Chem. Soc., 80, 719-24 (1953).—Soluble collagen was prepared from very 
young calfskin, previously extracted with 0.1M NaCl, by extraction with 0.1M 
acetic acid. The extract was clarified by centrifuging. neutralized. and precipi- 
tated with NaCl (18). The precipitate was suspended in water and lyophilized. 
Collagen solutions were made up to contain 0.10 to 0.15°% protein in 0.1M 
NaCl. and dialyzed twice against 0.2M_ tris-(hydroxymethyl) aminomethane 
buffer. pH &.1. containing 0.05M NaCl. The purity of the resulting solutions 
was tested by hydroxyproline assays, ultraviolet absorption spectra. and elec- 
trophoretic pattern. Rate of fiber formation when collagen solutions were 
mixed with buffer solutions containing various salts was studied by measuring 
the rate of increase in optical density at 290 mp. The plots of optical density 
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against time are sigmoid curves. indicating a lag period followed by a period 
when optical density increases linearly with time. The end of this linear portion 
was taken as the end point. In the presence of salts, fiber formation was re 
tarded. The order of decreasing effect exactly reversed the Hofmeister series 
for anions. In the case of cations the order of decreasing effect exactly followed 
the lyotropic series for the swelling of gelatin. Binding of ions by the collagen 
was studied from measurements of electrophoretic mobility. The inhibiting 
effect on coagulation increases with extent of binding. The retarding effect 
of salts is attributed to binding of ions of the salt at sites that take part in 
the coagulation reaction. However. as collagen is coagulated the collagen-salt 
compound in solution dissociates. and eventually all the collagen is coagulated. 


H.B.M. 


The Reaction of Vegetable Tanning Extracts with Chromium Sul- 
fate-tanned Collagen. K. H. Gustavson, J. Soc. Leather Trades’ Chemists, 42. 
149-66 (1958).—The paper reaffirms the fact that pretannage of hide powder 
with cationic sulfate-Cr complexes markedly increases the irreversible fixation 
of vegetable tannin extracts—the degree of fixation varying widely between 
various extracts. Lightly prechromed hide powder (4-5 Cr.O,) shows much 
ereater relative increases of additional fixation of vegetable tannin extracts 
than does more heavily chromed powder. The data indicate that the chromed 
hide powder binds vegetable tannin (1) by combination at normal vegetable 
tannin. protein. sites, (2) by combination with additional basic groups freed 
on rupture of internal salt links caused by a discharge of carboxyl ions by C1 
complexes, (3) by coordination of tannins on Cr atoms. (4) by displacement 
of sulfate groups in the Cr complex. and (5) by displacement of sulfate groups 
present as gegenions on the collagen—polyvalent Cr complexes. About half. of 
the sulfate groups of chromed hide powder are easily displaced during vege- 
table retannage. while the other half appear more firmly bound. possibly dui 
to their functioning as —~SO,-bridges between two Cr atoms. JT. NL.C. 


The Assessment of the Colorfastness of Leathers. H. Eb. Nursten. /. Soc. 
Leather Trades’ Chemists. 42. 166-71 (1958) .—Tests designed to distinguish 


leathers of high. medium. and poor colorfastness are discussed. The paper 


is concerned with fastness of leather to daylight. washing. water, perspiration. 
dry rubbing, wet rubbing. rubbing when wetted from the back with organic 
solvents. organic solvents, heat, water-spotting, and marking-off. 1.0. 


Determination of Amino Acids by Double Isotope-Dilution Tech- 
nique. J. K. Whitehead. Biochem J. 68, 662-68 (1958).—A double isotope- 
dilution method of analysis for amino acids in protein hydrolyzates obtained 
from small samples of proteins with acetic anhydride labeled with C' and 
H® is described. Applicability of the method to analysis of insulin and chyma- 
trypsinogen is shown. J.M.C. 


Connective Tissue Growth Stimulated by Carrageenin. Ill. The 
Nature and Amount of Polysaccharide Produced in Normal and Scor- 
butic Guinea Pigs and the Metabolism of a Chondroitin Sulfuric Acid 
Fraction. H. G. B. Slack. Biochem J., 69, 125-34 (1958).—Growth of new 
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connective tissue was stimulated by injection of carrageenin beneath ab- 
dominal skin of guinea pigs. The granuloma tissue from scorbutic animals 
showed a greatly increased production of total polysaccharides in comparison 
to that of normal animals. Most of the increased polysaccharide production 
is due to greatly increased amounts of a fraction with properties similar to 
those of hyaluronic acid, J.M.C, 


Separation of Amino Acids and Their N#Acetyl Derivatives by Paper 
Chromatography and Paper lonophoresis. J. K. Whitehead. Biochem J.. 
GS, 653-62 (1958).—-An apparatus for two-dimensional paper ionophoresis 
or for one-dimensional paper ionophoresis to be followed by paper chroma- 
tography in a second dimension is des ribed. A separation of 21 amino acids 
by two-dimensional ionophoresis and of 18 N-acetyl amino acids by one- 
dimensional ionophoresis followed by one-dimensional paper chromatography 


is given. J.M.C. 


The Wool Protein Complex and Its Hydrothermal Instability. IF. G. 
Lennox. Proc. Intern. Wool Textile Research Conf... Australia, 1955 (publ. 
1956). B, 22-34.—-Frequent reference to wool chemistry in terms of “keratin” 
implies that the intricate histological constituents of the fiber are all built 
from a single protein something that is difficult to conceive Attempts are 


being made to resolve wool into individual proteins by methods causing 
minimum degradation. The major proteins located in the cortical cells resist 
extraction unless covalent bonds are split. Alkaline thioglycollate splits the 
S-S- linkage. reducing both S-atoms. probably with little further change. 
The alkaline thioglycollate extract is shown by electrophoresis to contain 3 
components, of which Component II predominates. By subjecting wool to a 
series of extractions in alkaline thioglycollate at pH 10.5 all the minor com 
ponents and part of Il are extracted. and further extraction at pH 12.3 vields 
Il in a pure state. The extracted proteins represent 66°¢ of the wool, and 
extracted Il represents 41°07. The extracted proteins come mainly from th 
cortical cells of the S (or ortho) segment. The molecular weight of IT is about 
92.000 at pH 7. and the compound appears to dissociate into units of molecular 
weight about 6.000 at pH 9. It contains less cystine but more dicarboxylic 
imino acids than parent wool. The amide content indicates that little degrada 
tion accompanies the solubilization process, When IT is precipitated by acetic 
acid mild pressure causes the precipitate to become insoluble in alkaline. thio- 
elycollate. possibly because of conversion of the « to the B- form. When wool 
< preheated in water before extraction with alkaline thioglycollate. the quantity 
f material extracted falls steadily with increasing temperature of pretreatment 
up to 120°C. and increases as the temperature of pretreatment is further in- 
creased. Hydrothermal degradation during the pretreatment itself begins at 
thout 120°C. Dry heating causes less insolubilization than heating in water 
at the same temperature. A mixture of cortical and scale cells obtained by 
try pty digestion released protein more readily than intact wool. Preheatine 
this mixture of cells decreased the percentage of protein extractable by alkaline 
thioglycollate by almost half. This thermal insolubilization is thought to be 
caused by transformation of intramolecular into intermolecular H-bonds. dimin 
ished accessability of -S-S- links, and formation of lanthionine links. H.B.M. 
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The Electrophoretic Properties of Kerateine 2 (Compound IT) and 
Some of Its Derivatives. J. M. Gillespie. /bid.. B, 35-47.-Compound I] 
(see preceding abstract) is designated as kerateine 2. Solubility-pH curves and 
electrophoretic behavior of this compound and its derivatives are studied. 


H.B.M. 


The Preparation of Wool Protein Solutions. |. G. O°Donnell and E. F. 


Woods. [bid.. B. 48-55. Vethods of dissolving wool without rupturing pep- 


tide bonds are discussed. The insolubility of wool is due to its high cystine 
content, together with interchain H-bonds and the presence of membranous 
sheaths that prevent egress of soluble proteins. The alkaline thioglycollate ex- 
tracts of wool are very unstable. By repeated reduction and alkylation at 
neutral pH a stable product is obtained that is free from -S-S- links and is 
soluble in H-bond-breaking agents including alkali. Oxidation methods for at 
tacking -S-S- links—-even peracetic acid —are suspected of attacking peptide 


links. H.B.M. 


Macromolecular Structure of Wool: The Terminal Amino Acids of 
the Fractions Obtained after Oxidation with Peracetie Acid. P. Alex 
ander and L. F. Smith. /bid.. B, 56 70.--Wool was oxidized with peracetic 
acid, and the resulting compounds. which are SO,.H compounds, were extracted 
with O.LM and with 3M NH, OH. Three fractions were obtained: 8-keratose. the 
insoluble residue. supposed to constitute the cell membranes; a-keratose. pre- 
cipitated at pH 4, supposed to constitute the micells or subfibrils: and 
keratose, soluble at pH 4, supposed to constitute an interfibrillar cementing 
substance, Terminal amino acids were determined by the DNFB technique in 
whole wool and the three keratose fractions. Seven terminal amino acids 
aspartic and glutamic acids, serine. threonine, glycine, alanine, and valine—were 
found in all four materials, though in varying amounts. Average calculated 
chain weights were about 86,000 for whole wool. 45.000 for £-keratose. 
99.000 for a-keratose, and 28.000 for y-keratose. The last figure is thought to 
he too high. The S contents of whole wool and of a-. B-. and y-keratose are 
3.63, 2.5, 2.2. and 6.137 respectively. H.B.M. 


A Physicochemical Study of the Soluble Proteins from Peracetic 
Acid—Oxidized Wool. |. J. O'Donnell and EF. F. Woods. /bid.. B, 71-85. 
The effect of pH. time. and ionic strength on electrophoresis, viscosity, and 
sedimentation has been studied for a-keratose (see preceding abstract). Elec- 
trophoresis does not, in general. indicate obvious heterogeneity, but sedimen- 
tation measurements reveal marked heterogeneity. which is interpreted in terms 
of aggregation-disaggregation phenomena. Addition of small amounts of sodium 
dodecyl sulfate simplifies the sedimentation pattern considerably. H.B.M. 


Molecular Weights of Some Wool Keratin Derivatives. 3. 5. Harrap. 
Ibid... B, 86-91. Molecular weights. by the air-water interface surface tension 
method, were measured for kerateine 2 (a sulfhydril derivative), carboxymethyl] 
kerateine 2. and a-keratose (a -SO.H derivative) under different conditions 
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of pH and ionic strength. The minimum subunit for all three compounds has 
a molecular weight of about 8,000. All compounds show aggregation undet 
certain conditions of pH and ionic strength. which differ from one compound 


to another. H.B.M. 


Observations on the Sorption of Acids by Wool. P. Larose and R. Don- 
ovan. [bid., B, 106-13.—Binding of HCl and H.SO, by wool was measured 
by immersing wool in solutions of the acids (about 0.015N) and determining 
Cl. SO,. and H ions in the equilibrium solutions. The sorption of HCI conforms 
to the Donnan theory better than to the Gilbert-Rideal theory, but sorption 
of H.SO, can be explained equally well by either theory. These theories cannot 
explain the sorption of acid completely, since they do not apply to sorption of 


undissociated molecules. Wool sorbs 5.3. millimols gaseous HCl per g. (at 
29°C.). This may be bound by amide groups, since silk and Nylon which 
contain amide groups likewise sorb large amounts of gaseous HCl. while Orlon 
and Terylene which have no amide groups sorb only negligible amounts. The 
sorption of undissociated acid by wool from aqueous solutions of monochloro 


acetic acid conforms to the Freundlich isotherm. H.B.M. 


The Structure of Collagen Fibers, S. G. Tomlin. /bid.. B. 187-92. 
From data obtained by electron microscopy and low-angle X-ray refraction 
it is postulated that collagen is made up of long. thin cylindrical particles about 
12 A in diameter. These contain n units, each about 640 A long. Each unit 
contains one “band” and one “interband” region. The band region (greater 
diameter) is thought to be the disordered region: it increases in length and 
becomes more orderly when the fiber is wet. The number of units. nm. in the 
particle probably is 4. giving a length of about 2900 A for the particle. The 
interbands occupy sites on a transverse hexagonal lattice. The band ends of 
particles are inserted into interstitial positions in what would otherwise be 
a perfect hexagonal array. Such a structure is shown to be in agreement with 
the observed equatorial X-ray spacings of wet and dry collagen. Variations in 
arrangement account for axial periods that are multiples of 640 A. This dis 
cussion is wholly geometrical. H.B.M. 


Some Possible Modifications of the Alpha-Helix and Speculations 
on the Possibility of Intrachain Disulfide Bonds in Alpha-Keratin 
Structures. H. Lindley. /hbid.. B, 193-201.-The Pauling Corev a-helical 
structure. consisting of 7 chains coiled about an axis that is itself helical. 
forming a superhelix or coiled coil. conforms to X-ray data for a-keratin. How 
ever. the presence of numerous interchain disulfide links in such a structure 
does not harmonize with the easy extension of the fiber from the «- to the /- 
form. By analogy with insulin and chemical evidence for the presence of 2 
types of disulfide linkages. it is suggested that part of the disulfide links are 
intrachain. and further that the sense of the superhelix may be reverse 


periodically, H.B.M. 


\-Rays and the Stoichiometry of Keratin: A Renewed Enquiry. 
W. T. Astbury. /bid., B, 202-19.-—An attempt is made to correlate the data from 
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X-ray diffraction measurements with amino acid composition of wool. Different 
natural mammalian keratins differ chiefly in their cystine contents. It is sug- 
gested that the polypeptide that forms the fundamental a- helix is quite low in 
cystine and that the major part of the cystine is embodied in a kind of cementing 
substance. From the macroperiod along the fiber axis of a-keratin (198 A), and 
the length of a single amino acid residue, it is calculated that there are 133 (or 
132) amino acid residues per period. Ignoring cystine and proline, the amino 
acid distribution, as between acid and basic amino acids. hydroxy and phenolic 
acids. “light inactive” and “heavy inactive” acids. gives indications of a subunit 
one-twelfth as long as the macroperiod (11 amino acid residues). Attempts will 
he made to correlate possible arrangements of amino acids with the intensity 
of different orders of the meridional X-ray reflections. H.B.M. 


In Praise of Wool. W. T. Astbury. /bid.. B, 220-37.—This is a highly 
interesting address by the pioneer worker in the field of protein fiber structure. 
This is not a piece of propoganda but rather an exposition of the extensive 
advances in our knowledge of the structure of all the fibrous proteins that can 
he traced back to the early studies on the X-ray diffraction diagrams of wool 
and other keratinous materials. These discoveries embrace matters as diverse 
as the mechanism of contraction of bacterial flagellae and the modern method 
of permanent waving, H.B.M. 


8.—A 


Principles of Chromatography. KR. L. M. Synge. /bid., B, 23% 


) 
, 
review. by one who received a share of a Nobel Prize for his studies in this field. 


The occasion for the lecture is that “on matters of principle none of the text- 
hooks in the English language seem (to the author) to give a sufficiently clear 


picture. H.B.M. 


BOOK REVIEW 


Gerbereichemie und Gerbereitechnologie. Fritz Stather. 3rd ed. Berlin: 
\kademie-Verlag. 1957. 948 plus xxvi pp.: 239 illustrations. Cloth. 88DM. 
The editions of 1948 and 1951 were reviewed in JALCA, 45, 762 (1950) and 
#9, 66 (1954). The increased pace of scientific and technological progress in 
the tanning field as well as some changes in theoretical viewpoints has made 
the revision of the second edition desirable. The appearance of 3. editions 
within 9 years reflects. however, not only the author’s determination to keep 
his textbook in line with new developments; it is also an evidence of the fine 
reception which the previous publications have met. This edition can indeed be 
considered a most up-to-date and comprehensive text on leather chemistry and 
technology. It contains 230 pages and 44 illustrations more than its predecessor. 
Great care has been taken to improve the type as well as the selection and 
quality of the illustrations and graphs. Many sections have been practically 
rewritten. such as the ones on sources of supply for cattle hides. tannery ef- 
fluents and their disposal. the chemical constitution of vegetable tanning 
materials, synthetic tanning materials and their application, the chemistry of 
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complex compounds, wetting and emulsifying agents. and plastic finishes. A 
new and very welcome addition is a brief chapter dealing with the utilization 
of leather in the manufacture of shoes and many other kinds of leather goo:ls. 


The division of the text into 6 sections has been maintained. The sections are 
subdivided into 32 chapters. An enumeration of the headings of these chapters 


will familiarize the reader with the organization and se ope of Dr. Stathers book 


SecrTion Lb. Raw hide and its conservation, L41 pages. (1) Mic roscopl 
cal anatomy and histology of the animal skin. (2) Technology of the 
animal skin. (3) Chemistry of the animal skin. (4) Preservation and 
disinfecting methods. 


Section Hl. Operations of the beamhouse. 110 pages. (5) Water and 
effluents in the tannery. (6) Soaking of the raw hide. (7) Loosening 
of the hair and opening ol the hide. (6) Mechanical and other beam 
house operations. (9) Deliming. (10) Bating. (11) Byproduets of 
heamhouse operations (this chapter includes the manufacture of sau 
sage casing and of artificial horse hair). 


Section IL. Tanning agents and processes. 279 pages. (12) Vegetable 
tanning materials. (13) Tannag with vegetable tanning materials. 

14) Synthetic tanning agents and their application. (15) Lignin ex 
tracts and then applic ation in tanning. (16) Chrome tanning agents 
and chrome tannage. (17) Alum tannage. iron tannage. other mineral 


tannages. (20) Tanning theories. 


SeeTioN TV. Leather-finishing materials and = methods. 165) pages. 


(21) Washing. bleaching. and degreasing of leather. (22) Lubricating 


materials and procedures. (23) Leather dyes and coloring methods 
I 


(24) Finishing materials pigment finishes. lacquers. japanning. (25) 


Mechanical finishing operations, 


Section V. Variety of leathers and leather properties. 128 pages. 
26) ‘Commercial leathers. (27) Properties of finished leather. (28) 
Defects on finished leather. (29) Chemical and physical testing of 
leather and evaluation. (30) Storage and utilization of leather: leathe: 


preservation and care 
Section Vi. Fur skins and fur dressing, 50 pages, (31) Histology 


and technology ot furs 2) hur dressing and improvement of furs. 


The book concludes with brief descriptions of a great number of commercial 
products (mostly German) for the tanning and fur dressing industries. Dr. 


Stather’s book is carefully written and as complete as one can expect considering 


the size of this volume. It contains an abundant number of references to the 
international literature up to and including 1956. A number of errors. some 
carried over from the previous edition, are to this reviewer the only object of 
criticism (minor). Dr. Stather’s excellent work can be highly recommended 
lo evervone who Is interested nm our professional field and who is familiar 
with German. It will offer valuable service to the student as well as to the 


educated tanner. \. Hirsch 
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The Keys to Quality 


From rugged sole leather to the soft, luxuri- 
ous leather for gloves, Nopeco tanning prod- 
ucts insure such characteristics as uni- 
formity, pliability, strength, softness and 
durability. 

For detailed information about Nopco 
chemical products, plus Nopco research fa- 
cilities, available to you, simply write to the 
Tanning Oil Division or consult with the 
Nopeo technical service representative in 
your area. 


Nopco chemicals for the leather industry include: 


e Anti-Oxidant and Masking Agents ¢ Degreasing Agents 
e Emulsifiers and Penetrants e Sponging Compounds 
e Fat Liquors e Specialty Items 


VITAL INGREDIENTS FOR VITAL INDUSTRIES 


NOPCO CHEMICAL COMPANY, HARRISON, N.J. 


PLANTS: Harrison, N.J. © Cedartown, Ga. * Richmond, Calif. « London, Canada 





BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 


¢ biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 


e for dependable unhairing 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. - 180 MADISON AVENUE, NEW YORK 16,N.Y. 











The Keader 
Comes First 


LEATHER and SHOES believes 
in the “Golden Rule” of journalism 
--serves its readers first. It has no 


“sacred cows’ nor prejudices. 


Because of this, it is first choice of 
the industry's key executives. L&S 
is the most widely read and quoted 
paper in its field, and leads in paid 
(audited) circulation, subscription and 
advertising receipts. 


Readers and advertisers benefit most 
by this policy. That’s why its sub- 
scription list and advertising indexes 


read like the Who's Who of the in- 
dustry. 


LEATHER and SHOES 


THE MAGAZINE FOR EXECUTIVES 


300 West Adams Street 
CHICAGO 6, ILLINOIS 





Caught Short? 
1924 Call TRASK! 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
55 W. 42nd St., New York, LOngacre 4-8489 


CABLE: Actrask TELETYPE: CG 1478 





"ladon and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


EST. 1908 











4 The Original Dry Color 
PRESTO —— 
} PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 


Borax or Boric Acid 


United» States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


® 
Min Sonn “enon “en fon Aen 9h ND Ga —— 
: New York 
VY Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A Cleveland 





ESTED and proved 
Tanners’ standard sponging and v 
Here's why. Diamond 


leather for rolling and { 


OTHER BORNE CHEMICAL SPECIALTIES NF 
(Get the Facts about These, Too!) Since /874 
COMPOUND for WHEELING (R SER 

A> COMPOUND for SPONGING _ 
Supreme A Compound Our Laboratory 
Bretolene « Saxon Oil Facilities are 
acini lesen siete always at your 
disposal 


STD aaa Meh 


ELIZABETH, N. J. © CHARLOTTE, N. C. 
Formerly BORNE, SCRYMSER COMPANY 
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COLUMBIA-SOUTHERN full-line supplier of quality-controlled 
chromates. SODIUM BICHROMATE Orange-red, deliquescent 


crystalline material. Available as Liquid (70% solution) in 8,000 gallon 
tank cars and tank trucks; as Granular in 400 Ib. fiber drums and 
100 lb. paper bags. SODIUM CHROMATE Yellow, anhydrous 
powder. Available in 200 lb. fiber drums and 100 Ib. paper bags. 


POTASSIUM BICHROMATE Red-orange, crystalline material. 


As Granular or Powder in 400 Ib. fiber drums and 100 Ib. paper bags. 
(Re ih alt Ne eS A SRC 
COLUMBIA-SOUTHERN CHEMICAL CORPORATION a Subsidiary of Pittsburgh Plate Glass Co. 


* DISTRICT OFFICES: Cincinna ti, Charlotte, 
Minneapolis, New Orleans, Dallas, Houston, 
Pittsburgt Philadelphia, San rancisco °* Standard Chemical Limited 
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When vou see the Mutual trademark on the chro It means you can expect rapid delivery from stra 


mium chemicals vou buy, vou can be assured that tegically located warehouses ind vou can choose 


you will get uniform quality and prompt delivery from a variety of types ar j ive of packag 
l é i t d sizes of pac ges 


It means the product in the package has. in back 
of it. the knowledge and skill that America’s first 
producer ot chromium chemicals has required dur 


ing the more than 100 vears continuous production Sand Gov Chie Gallatin. 16 contains 


information on the full line of 
Mutual Chromium Chemicals. 


Sodium Bichromate Potassium Bichromate 

Sodium Chromate Potassium Chromate 

Chromic Acid Ammonium Bichromate 
Koreon (one-bath chrome tan) 


Solvay Process Division 
ee Allied Chemical ¢ 


2 


| P il Broadwa 
SOLVAY PROCESS llied aoa 
DIVISION , 
61 Broadway, New York 6, N.Y. hemical 


NAME 


| 
i 


COMPANY 


MUTUAL chromium chemicals are available STREET 
through dealers and SOLVAY branch offices 
located in major centers from coast to coast. crry 





For best results 
—neutralize with 


SOLVAY 
ANMIMONIUM 
BICARBONATE 


You can improve the color, texture and grain in 
all your chrome-tanned leathers . . . solids, pastels 
and whites... when you neutralize with SOLVAY 
Ammonium Bicarbonate. Mild yet efficient with 
a low pH of only 7.8, it penetrates the leather 
deeply with a high neutralizing action that is so 
necessary to the production of top quality leather. 
Economical to use in 114° solution . . . economi- 
cal to buy in 100-lb. vapor 

barrier bags. 


c 


lvay Cleansing Soda XX 

Mutual Sodium Bichromate = z 
Solvay Snowflake® Crystals 

Mutual Potassium 
Bichromate 


OTHER PRODUCTS Ses ena 
FOR TANNERS llied 
Solvay Cleansing Sod i 
Mutual Koreon M and X hemical 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 

Branch Sales Offices: Boston ¢ Charlotte ¢ Chicago ¢ Cincinnati 
Cleveland ¢ Detroit * Houston ¢ New Orleans * New York ¢ Philadelphia 
Pittsburgh ¢ St. Louis ¢ Syracuse 
Soda Ash * Snowflake® Crystals « Potassium Carbonate « Ortho-dichlorobenzene * Ammonium Bicarbonate 
Calcium Chloride * Sodium Bicarbonate * Cleaning Compounds * Caustic Potash « Mutual Chromium Chemicals 
Methyl Chloride * Monochlorobenzene ¢ Chloroform e* Sodium Nitrite * Chlorine ¢ Para-dichlorobenzene 
Vinyl Chloride * Ammonium Chloride * Aluminum Chloride * Carbon Tetrachloride * Methylene Chloride 
Caustic Soda ¢ Hydrogen Peroxide 





LEATHER STRENGTH 
AND TEMPER ASSURED 


Sun Leather Process Oils are sure aids to uniform leather 
strength, suppleness and durability...and you can get these 
fine qualities in less processing time! Numerous tanners and 
finishers confirm the fast action of Sun Leather Process Oils. 
They mix easily, penetrate quickly and provide uniform fiber 
lubrication. Since they form no surface scum, tannage is 
thorough and even. 

For information about Sun Leather Process Oils, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT <&SUNOCO>@x 
SUN OIL COMPANY 


PHILA. 3, PA. - SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 


Sun Oil Company 





EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


Day ey Leathe 29 W 





THE OHIO LEATHER CO. | THE 
Quality Calf. Leathe ORTHMANN LABORATORIES 


AUG. C. ORTHMANN, Pres INC. 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA Consulting, réualytical 
and 


EMBOSSED CALF - WHITE WASHETTE 
Research Chemists 


TANNERY AND GENERAL OFFICES 
GIRARD, OHIO 407 & MICH., MILWAUKEE, WIS. 
S - CHICAGC Phone: BROADWAY 6 - 6426 - 27 


OOK .¢cT ~ 


BOSTON - NEW Y 





CALOPHYL C-10 


for puller leather with a pleasant, round feel 
® Penetrates to the center, exhausting the fat 
liquor with it 


® Adds weight and plumpness. Does not lay on 
surface or wash out 


® Dissolves instantly in tap water 
* Compatible over a wide pH range 


e ALSO excellent as a sealer in the base coat 
and for grinding pigments 


APEX CHEMICAL CO. INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 
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TESTING AND RESEARCH 


CORPORATION 


PORT ALLEGANY, PENNA. 


US 


aE 
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Compounds - Chemicals - Powdered Tanning Materials 
Alnehyde Resins - Wheeling Resins 


1-2-3 





REILLY- 
WHITEMAN- 
WALTON CO. 


fT bus, I 


J 


CONSHOHOCKEN, PA. 


ESTABLISHED 1883 
Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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TANNERY OILS 
AND FAT LIQUOR, 
FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


ay kao 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO-  KEEPA-SHINE FONDO 
UNI-LAK 


Reg. U. S. Pat. Office 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


PRIME LEATHER FINISHES COMPANY 


188-194 S. 2nd STREET R.57 GROVE STREET 
MILWAUKEE 4, WIS. SALEM, MASS. 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation + Matter’ 


“The Extension of Knowledae is 


This space dedicated to 
Manufacturers of ; 
Tanner's Council Research Laboratory 


Upholstery Leather oe 


New York Office 330 Fifth Avenue 





“TANNING 
MATERIALS 


CONSULTING « TESTING « RESEARCH ¢ DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 
Specialists: Sampling and Testing of Tanning Materials 
UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


Finis es 
for all types of 


chines } 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 





NEW CHROMIUM COMPOUNDS 
for the Progressive 
TANNING CHEMIST 


NUCHROME 
Pure Basic Chromic Sulfate. No impuritie 


10 sodium, aluminum or other salt: 
DRY (35% Cr,O,) 
LIQUID (25% Cr.O.) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 

CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


SOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets. Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





XXXVII 


THE STAMP OF DEPENDABILITY 
<v0R [Pio 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


| Proctor | EQUIPMENT ... u- 
— Z 


TANNING INDUSTRY 


ROTO-SPRAY (4 or 8 Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 


EXCLUSIVE SALES REPRESENTATIVE FOR 
LU ¢ 1 E N B U Cc K THE LEATHER INDUSTRY 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes 
More than 40 years practical application of Scientific Research 
to Leather manufacturing 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL 


by 
THE AULSON Lannzng 


Machinery Co. 


* Branch Office unde ire 
E. R. Aulson au 


HOUES LEATHER CO. Ie 
BONA ALLEN, ING. | sove veatHer 


Buford, Georgia SIDE LEATHER 


TANNERS SINCE 1873 . 


, Tanners Cut Sole Division 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather CUT SOLES 


Manufacturers of genuine English 
type and full rigged hand tooled 


BOSTON, MASS. 


roping saddles. 
ST. LOUIS, MO. CHICAGO, ILL. 





Rinne PS | 


a 
/ (Armour N 


(QUALITY; 


SOLE ..4 UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 








— THE BEST ee 


VEGETABLI FLEXIBLE 
rFANNED 


COMPOUNDS 


TANNERS’ SUGAR CLINTAN LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO., INC. -- BUFFALO, N. Y. 


E. F. DREW & CO., INC. BorNEO CUTCH extract 


BOONTON, N. J. (MANGROVE BARK EXTRACT) 


MANUFACTURERS OF 


LEATHER OIL PRODUCTS SAXE CUTCH CORPORATION 
500 FIFTH AVE., NEW YORK 36, N.Y. 
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Oil Spots Eliminated By Synova 
On New Fashionable Grains 


\f you tan or intend to tan the fashionable new aniline and semi-aniline 
finish grains, listen to what happened in a modern tannery in the midwest. 

They were beginning to produce these grains, using a surface-type 
fatliquor to achieve the proper temper. But their fatliquor had a tend- 
ency to cause oil spotting. 

They made a number of attempts to overcome this problem without 
success, Then they discovered Synova. By top fatliquoring with only a 
small percentage of Synova, they found they could get a level, beautifully 
cleared surface, properly conditioned to receive the transparent finish. 


Tannery Run Upgraded 


Now oil spotting has been eliminated in this tannery. Their product 
is far more uniform, their colors bright and level, their stock upgraded on 
the table. 

Also they found that Synova can be used at temperatures as high as 
130°F—an obvious advantage since it can be applied on top of the regu- 
lar fatliquor at the same temperature. This eliminates chill floating and 
door changing. What's more, Synova has proved absolutely uniform, 
with long storage stability—and it has a clean, pleasant odor. 

Recently this tannery began using Synova to clear the grain on softie 
type leathers also. Formerly these had too much surface feel because 
maximum amounts of fatliquor were used to get the desired degree of 
softness. But now this condition is eliminated by top fatliquoring with 
only 1% Synova. 


Maybe§fYOUECan Profit Too 


If your tannery produces aniline or sem-aniline finish grains, or softie 
and tropical leathers, it's just plain good business to see what modern 
Synova can do for you. 


Try it for yourself. Let us send you a trial sample, without any obli- 
gation. Write or phone today. 


It’s time you switched to Synova! 


SEABOARD CHEMICALS, INC. 
Dept. 9C, 30 Foster St. 


Salem, Massachusetts 


In Canada: Tennant Union Ltd., Toronto 
Overseas Export: Wolff International, Inc., Milwaukee, Wisconsin, U. S. A. 





Not more than one out of 75 new products survives 
the various screening tests and reaches the market. 
Evaluation in this minute tanning equipment is the 


first hurdle to be overcome. 


CHEMTAN COMPANY 
EXETER, NEW HAMPSHIRE 


All our facilities are devoted exclusively to the tanning industry. 





